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[57] ABSTRACT 

Cyclic octapeptides of the formula 

(I) 

I— AaaCAc^)— Phe— Phe— trp-LysfAc*)— Thr— Phe— Gaba —I 
5 6 7 8 9 10 It 12 

in which 

Aaa represents a radical of a straight-chained o,cd- 
diaminoalkanoic acid having from 4 to 7 carbon 
atoms, 

trp represents a radical L-Trp or, especially, D-Trp, or 
a radical derived therefrom, which carries a halogen 
atom in the indole nucleus, 
Ac,4 represents an acyl radical' Ac of an optionally sub- 
stituted carboxylic acid which is positioned at the 
co-amino group, or represents an amidino group or 
hydrogen, and 
Acb represents an acyl radical Ac' of an amino acid or 
of an oligopeptide which is positioned at the c-amino 
group, or, preferably, represents hydrogen, 
as well as physiologically tolerable salts and therapeuti- 
cally acceptable complexes thereof can be used as anti- 
diabetics and for the treatment of gastro-intestinal 
bleeding in an analogous manner to somatostatin. They 
can be obtained by conventional processes of peptide 
chemistry, especially by the cyclization of correspond- 
ing linear peptides. 
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CYCLIC OCTAPEPTIDES AND 
PHARMACEUTICAL PREPARATIONS THEREOF, ( } 

AS WELL AS PROCESSES FOR THEIR l_ Asn-Ph e -Ph e »[D.Trp]-Lys-Thr-Phe-[GabaL -J 

MANUFACTURE, AND THEIR USE 5 5 6 7 8 9 10 11 12 

The invention relates to novel cyclopeptides of the m which 

somatostatin type and processes for their manufacture, Gaba represents the radical of y-aminobutyric acid, 

and also to pharmaceutical preparations containing and 

these compounds and the use of these compounds or 10 P represents the number 0, 1 or 2, 

preparations for therapeutic purposes. and in other closely related compounds, cf. our U.S. 

The invention relates especially to cyclopeptides that Pat - No. 4,238,481. A typical feature of these corn- 
have the most essential features of somatostatin, such as pounds is the presence of a straight carbon chain which 
the partial sequence of amino acids 6-1 1, but not the is intended to simulate the original grouping — CH- 
two sulphur-containing cysteine radicals. The soraato- 15 2— S— S— CH2— in the cysteine radical of somatosta- 
statin-analogous cyclopeptides according to the inven- tin. 

tion include cyclic octapeptides of the formula Surprisingly it has now been found that by a very 

unusual modification of the basic structure of this simple 

^ active ingredient of the formula M, i.e. by the exchange, 

[— — — — — — — — — 1 20 n ot hitherto used in the case of somatostatin analogues, 

of an a-amino acid that carries an optionally modified 
in which amino group at the terminal carbon atom, an analogue is 

Aaa represents a radical of a straight-chained a,a>- Produced in which the original activity of the basic 
diaminoalkanoic acid having from 4 to 7 carbon 25 structure M 1S not onl y retained but is often further 
atoms, increased and heightened in the sense discussed above, 

trp represents a radical L-Trp or, especially, D-Trp, "PeckUy * n relation to the intensity of action and dura- 
or a radical derived therefrom, which carries a t ! on °f action * Such a result fe a11 the more surprising 
halogen atom in the indole nucleus, since 11 1S generally assumed that a substituent of the 

Ac A represents an acyl radical Ac of an optionally 30 type of the terminal amino group in the radical of the 
substituted carboxylic acid which is positioned at ammo acid which is introduced by way of exchange 
the o-amino group, or represents an amidino group may cancel the bloIo e icaI activity of the original active 
or hydrogen, and ingredient as a result of its predominantly basic charac- 

Ac B represents an acyl radical Ac 1 of an amino acid ter ' or ste . er lt in a com pletely different direction. For 
or of an oligopeptide which is positioned at the 35 exam P Ie » m the determination of the insulin and gluca- 
€-amino group, or, preferably, represents hydro- g ? n release usin B the isolated, perfused, arginine- 
gen, stimulated pancreas of a rat [method according to B. 

and salts and complexes thereof. Petrack, A. J. Czernik, W. Itterly, J. Ansell and H. 

As is known, somatostatin, a cyclic tetradecapeptide Chertock: Biochem. and Biophys. Res. Commun. 73, 
of the formula 40 934 -939 (1976)], it was found that the [Lys 5 ,D- 



H Ala Gly Cys Lys — Asn — Phe — Phe — Trp — Lys — Thr — Phe— -Thr— Ser — Cys — OH 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

rc ■ 1 *td *7*t / Trp 8 ,Gaba !2 ]-cyclo-somatostatin-(5-12)-octapeptide 

Lbcience 179, 77 (1973)], inhibits the pituitary-con- exerts an inhibitory effect on insulin and glucagon se- 

trolled secretion of the somatotropic hormone (somato- cretion that is greater by a factor of from 5 to 10 com- 

tropm). It also inhibits the secretory activity of the 50 pared with [D-Trp^Gabal 2 ]-cyclo-somatostatin(5-12)- 

endocrine pancreas, such as the secretion of insulin and octapeptide of the above formula M (p = 1). 

glucagon. In the case of somatostatin itself, these valu- A radical of an a,6>-diaminoalkanoic acid, indicated 

able properties cannot be used fully in practice since this by the symbol Aaa in formula I, is derived from the 

compound has too short a duration of action. In addi- basic structure of butyric acid or oenanthic acid (hepta- 

tion, it is often of advantage if the active ingredient 55 noic acid), but preferably valeric acid or, especially, 

exercises its inhibitory effect mainly on one of the two caproic acid (hexanoic acid) and is incorporated into the 

glands while the other gland should be affected as little peptide ring by way of the a-amino group. This prefera- 

as possible. (In most cases, the inhibition of pituitary bly has the same steric arrangement as the naturally 

secretion, i.e. of somatotropic hormone release, is less occurring a-amino acids of the L-series. There come 

desirable). For this reason, attempts are being made to 60 into consideration as especially preferred radicals hav- 

achieve a dissociation of the inhibitory effects by modi- ing a free terminal o-amino group (Ac^= hydrogen), 

fymg the basic sequence, especially by omitting individ- those of L-ornithine and especially of L-lysine, and also 

ual original ammo acids and/or exchanging them for of D-lysine; special mention should also be made of 

other, often also "unnatural", amino acids, and to analogous radicals in which the terminal a>-amino group 

achieve as long a duration of action as possible. It has 65 is functionally modified within the scope of the meaning 

been found, for example, that especially advantageous of Ac^, for example is substituted by the amidino group 

physiological properties of this type occur in cyclopep- NH2 — C(=NH) — (such as, especially, in the arginine 

tides of the type radical) or by an acyl radical Ac, especially an acyl 
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radical Ac 1 derived from an a-amino acid or from an 
oligopeptide, for example one of those given special 
mention hereinafter. 

In the initially defined compounds of the formula I, 
trp preferably represents D-Trp, but also an L- or 5 
D-Trp radical, which carries in the indole nucleus, 
especially in the 5-position, a halogen atom, such as 
chlorine or, especially, fluorine: for example especially 
[D-(5F)Trp], which is derived from D-5-fluorotrypto- 
phan. 10 

In the initially defined compounds of the formula I, 
y-aminobutyric acid is indicated by the symbol Gaba. 

If, in the formula I, the symbol Aca or Acs represents 
hydrogen, this means that the terminal amino group of 
the Aaa 5 or Lys 9 radical, respectively, is free. 15 

The carboxylic acid forming the basis of the acyl 
radical Ac is, for example, an alkanecarboxylic acid 
which, when unsubstituted, preferably contains a maxi- 
mum of 18 carbon atoms and, when substituted, prefera- 
bly a maximum of 8 carbon atoms. The substituents are, 20 
on the one hand, hydroxyl, mercapto, lower alkylraer- 
capto, such as methylmercapto, guanidino, carboxyl 
and carboxamido, and also amino groups, or an imino 
group bonded to 2 different carbon atoms and, on the 
-other hand, mono- or bi-cyclic hydrocarbyl or hetero- 25 
cyclyl radicals, such as, especially, phenyl, p-hydrox- 
yphenyl, 1- or 2-naphthyl, 2-, 3- or 4-pyridyl, 2- or 
3-indolyl, 2- or 4-imidazolyl, 2-, 4- or 5-thiazolyl, 2-thie- 
nyl or 2-furyl. The acid may carry one or more of the 
same or different substituents, the total number of car- 30 
bon atoms, including the carbon-containing substitu- 
ents, preferably being no more than 18. Especially pre- 
ferred are acyl radicals derived from single-branched 
or, especially, from straight-chained, unsubstituted al- 
kanemonocarboxylic acids containing a maximum of 18, 35 
preferably a maximum of 9, carbon atoms, such as 
acetic, propionic, butyric, isobutyric, valeric, isovaleric, 
caproic, oenanthic, undecanoic, lauric, myristic, palmi- 
tic and stearic acid. 

Of the acyl radicals Ac there are preferred the radi- 40 
cals of a-amino acids indicated by the symbol Ac 1 , 
especially those that are derived from alkanecarboxylic 
acids having a maximum of 7 carbon atoms and that, in 
addition to the amino group, may also carry the above- 
mentioned substituents. Of these there are especially 45 
preferred those radicals that are derived from naturally 
occurring, especially as peptide building blocks, a- 
amino acids of the L-series and their closely related 
analogues, such as, especially, the enantiomers of the 
"unnatural" D-series. Of the preferred a-amino acids 50 
there come into consideration, for example, more espe- 
cially the following: glycine, alanine, valine, leucine, 
isoleucine, phenylalanine, aspartic acid, glutamic acid, 
arginine, histidine and, especially, lysine, and also a- 
aminobutyric acid, norvaline, isovaline, norleucine, 55 
ornithine and citrulline, as well as, also, asparagine, 
glutamine, tyrosine, tryptophan, methionine, threonine, 
serine and, more especially, also proline and hydroxy- 
proline (in which the a-amino group is closed to form a 



(above all those given special mention above, such as, 
especially, lysine or proline). Preferably, the radical of 
one amino acid is repeated several times in the oligopep- 
tide chain, such as, for example, in the H-Lys-Lys-Lys- 
or other analogously constructed dipeptide and tripep- 
tide acyl radicals. 

There may be mentioned as preferred radicals -Aaa- 
(Ac 1 )-, for example: 



H — Phe- 



H — His- 



H— 



— Lys — , — Lys—, 



-Lys-, 



H-(D— Lys)— | H— Pro— | H— Lys— Lys— j 

—Lys—, —Lys—, —Lys— and 

H— Lys— Lys— Lys— | 

—Lys—, 

and also analogously constructed radicals in which, 
instead of one or more lysine radicals (equally, whether 
in the form of the radical Aaa of the exchange amino 
acid and/or a constituent of the acyl radical Ac 1 ), there 
is an ornithine radical. (The symbols used above signify, 
in accordance with the current nomenclature rules, that 
the lower radical, that is -Lys-, is substituted in the side 
chain, that is at the c-amino group, by the upper acyl 
radical, for example H-Pro- or H-Lys-Lys-Lys-). 

Especially preferred cyclooctapeptides of the for- 
mula I according to the invention are, for example, the 
following: 

[Lys 5 ,D-Trp 8 ,Gaba 12 ]-cyclo-somatostatin(5-12)oc- 
tapeptide of the formula 

j— Lys— Phe— Phe— (D-Trp)— Lys— Thr— Phe— Gaba — j ; 

[Orn 5 ,D-Trp 8 ,Gaba 12 ]-cyclo-somatostatin(5-12)oc- 
tapeptide of the formula 

p Orn— Phe— Phe— (D-Trp)— Lys— Thi— Phe— Gaba — | ; 

[N«-(Pro)-Lys 5 ,D-Trp 8 ,Gaba l2 ]-cyclo-somatostatin(- 
5-12)-octapeptide of the formula 

H— Pro— | 

r— Lys— Phe— Phe— (D-Trp)— Lys— Thr— Phe— Gaba — j ; 

[N<-(Lys 5 ,D-Trp 8 ,Gaba 1 2 ]-cyclo-somatostatin(5- 1 2)- 
octapeptide of the formula 

H-Lys-| 

r— Lys— Phe— Phe— (D-Trp)— Lys— Thr— Phe— Gaba — [ ; 

[N € -(Phe)-Lys 5 ,D-Trp 8 ,Gaba 12 ]-cyclo-somatostatin(- 
5-12>octapeptide of the formula 



H-Phe-j' 

j— Lys— Phe— Phe— (D-Trp)— Lys— Thr — Phe— Gaba — i; and 



ring by the alkyl radical). As radicals Ac 1 there also 
come into consideration oligopeptide radicals, espe- 
cially di- and tri-peptide radicals. These are preferably [N«-(Lys-Lys-Lys)-Lys 5 , D-Trp 8 ,Gaba 12 ]-cyclo- 
constructed from the naturally occurring a-amino acids somatostatin(5-12)octapeptide of the formula 



5 
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H— Lys— Lys— Lys— ^ 

| — Lys— Phe*-Phe— (D-Trp)-Lys— Thr— Phe— Gaba — y 

as well as, also 

[N8-{Pro)-Orn 5 ,D-Trp 8 t Gaba I2 ]-cyclo-somatostatin(- m ^ formulae the radical of D-tryptophan is indicated 

5-12>octapeptide, b y -<D-Trp)-. 

[Ne-COrnJ-OrnS.D-Trp^Gaba^l-cyclo-somatostatinC- Un . less otherwise indicated, the term "lower", wher- 

S-UJ-octapeptide, 10 ever lt a PPears in connection with an organic radical or 

rNS-(His)-Orn 5 ,D-Trp 8 ,Gaba 12 ]<yclo-somatostatin(- compound, indicates such a radical or compound hav- 

5-12)-octapeptide, or ""S a maximum of 7 carbon atoms, but preferably a 

[Lys 5 t D-(5F)Trp8 Gaba I2 ]-cyclo-somatostatin(5-12)oc- maximum of 4 carbon atoms. 

tapeptide. Th e novel cyclopeptides according to the invention 

Those of the cyclopeptides of the formula I charac- 15 have a physiological action that is fundamentally similar 
terised above either in a general manner or as being t0 tne action of somatostatin. They can therefore be 
preferred that contain a free amino group or amidino used a dvantageously in therapeutic indications similar 

group may also be in the form of acid addition salts. t0 tnose of somatostatin, for example especially for the 

There come into consideration as acid addition salts treatment of functional disorders in which the secretion 

especially physiologically tolerable salts with custom- 20 of tne somatotropic hormone or of glucagon is abnor- 

ary therapeutically acceptable acids; of the inorganic maUv hi 8 h * such as in the case of acromegalia or diabe- 

acids there may be mentioned hydrohalic acids (such as tes - As » in addition to this, they inhibit loss of blood in 

hydrochloric acid), but also sulphuric acid and phos- the gastrointestinal tract, they can also be used success- 

phoric or pyrophosphoric acid, and of the organic acids fully tnat r^ge of indications. 

there may be mentioned especially sulphonic acids 25 cyclopeptides according to the invention are 
(such as benzenesulphonic or p-toluenesulphonic acid obtained using conventional manufacturing processes of 
or lower alkanesulphonic acids, such as methanesul- Peptide chemistry that are known per se 
phonic acid), as well as, also, carboxylic acids, such as . manufactured, for example, by cyclising a 
acetic acid, lactic acid, palmitic and stearic acid, malic Imear Peptide corresponding to the cyclopeptide, that is 
acid, tartaric acid, ascorbic acid and citric acid. Those 30 t0 . say . c y clisin £ such a peptide that has the same amino 
of the cyclopeptides characterised by the formula I that acids in the same sequence as the cyclic peptide accord- 
contain in the radicals Ac,* and/or Ac^a free carboxyl in § to ^ invention, wherein, however, an amide bond 
group, which gives acidic character to the entire cy- between any two adjacent ring-forming amino acids is 
clopeptide, may also be in the form of salts, for example interrupted and is replaced by corresponding terminal 
sodium, potassium, calcium or magnesium salts, or also 35 fun ?tionaI groups, i.e. a carboxyl and an amino group, 
ammonium salts derived from ammonia or a physiologi- which mav ^ so be P re sent in an activated form, 
cally tolerable organic nitrogen-containing base. Those The com POunds according to the invention are pro- 
of the compounds of the formula I that contain both a duced bv cyclisation, especially by cyclising a corre- 
free carboxyl group and a free amino group (or amidino sponding linear peptide of the formula 
group) may also be in the form of internal salts. 40 

The peptides of the formula I according to the inven- «J" V (ii) 

tion may alternatively be in the form of complexes. . wh eh 

Complexes should be understood as being compounds f 4 , 

of which the structures have not yet been fully clarified ^represents a radical corresponding to the formula I 

and that are formed when certain inorganic or organic 45 m ^ hlch tbe between any two adjacent 

substances are added to peptides and that impart to """^ aCld radlcals ° f the pe P tide ™* 15 inter - 

these a prolonged action. Such substances are de- rupted, and 

scribed, for example, for ACTH and other adrenocor- V ^Jf? 8 * free h ^ xo ^ i S rou P' a hydroxyl group 

ticotropically active peptides. There may be mentioned, m ^ fi ^ by ^ aCtl ^ ng vfL° UP ° r re P resents the 

for example, inorganic compounds that are derived 50 . h Y dra2ino g fOU P -^T^H* , 

from metals, such as calcium, magnesium, aluminium, whe 7 ni amM10 \ f rboxyl and hydro * yl ¥°^ s w * ch 

cobalt and, especially, zinc, especially sparingly soluble ? ay be P , resent tbat are not t P art icipatmgin the cyclisa- 

salts, such as phosphates, p^ophosphaTes and poly- U ° K n reactl0 , n 5? ^Z**??™ P'Tf* ^ are 

phosphates, as well as hydroxides of these metalsfand subse <* uentl y llbe t rated and * * d ^ed, free ammo groups 

also alkali metal polyphosphates, for example "Cal- 55 pfeSent ma c y clo P e P tlde plated, if nec- 

gon <g> N", "Calgon ® 322", "Calgon ® 188" or "Poly- ""7 Wlth tem P orar y Protection of any hydroxyl and 

ron® 12". Organic substances thft prolong action are, *^ P T,kS in,* 

for example, non-antigenic types of gelatin (for example ° f *L h f ? " ' Tt* "v^a " 

polyoxygelatin), polyvinylpyrrolidone and carboxy- whlch tbe radica ! ° aba or ^Pf 1 * 11 *' the radical Aaa 

methylcellulose, also sulphonic or phosphoric acid es- 60 a termina ! amm0 acid l " * e f adical M f? 

ters of alginic acid, dextran, polyphenols and polyalco- P^™* ^ k ^fy P referred startin S matenal » 

hols, especially polyphloretin phosphate and phytic chara ctensed by the formula 

^t^t ^ Polymers and copolymers of basic or, H-AaatAc^Phe-Phc-tr^LysCAc^r-Phc^aba- 

especially, acidic ammo acids, for example protamine or v (! Ia ) 

polyglutamic acid. 65 

Unless otherwise indicated, the short forms of the in which Ac„ represents the above-characterised acyl 

ammo acid radicals refer to radicals of the a-amino radical Ac or a o-amino-protecting group Xo, and Ac b 

acids of the naturally occurring L-series. To illustrate, represents the above-characterised acyl radical of an 
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a-amino acid or of an oligopeptide Ac 1 or represents a phoric acid triamide, and also chloroform, methylene 

a>-amino-protecting group Xo, Aaa and trp have the chloride and ethyl acetate, and mixtures thereof, 

meanings mentioned at the beginning and V has the In process variant (a) the cyclisation is brought about 

meanings given directly above. (The temporary protec- by a carbodiimide, preferably N,N'-dicyclohexyIcar- 

tion of carboxyl, hydroxyl and amino groups during the 5 bodiimide, which is advantageously used in excess; it is 

cyclisation applies also to the corresponding groups in to be assumed that the starting material of the formula II 

the radicals Ac and Ac 1 ). having a free carboxyl group is first converted into an 

A functional group represented by the symbol V activated ester of dicyclohexylisourea (or an analogous 

supplements the carbonyl group of the C-terminal isourea) and this active ester formed in situ immediately 

amino acid radical and forms together with that group 10 reacts further. The intermediate formation of an active 

a free carboxyl group, an activated ester group or the ester can doubtless be considered by the addition of an 

carbazolyl group, as the case may be. active ester-forming component as an auxiliary reagent; 

The activating group by which the hydroxyl group is for this purpose, active ester-forming components cus- 

modified is especially one that forms the activated ester tomary in peptide chemistry may be used, such as, espe- 

of N-hydroxysuccinimide, 1-hydroxybenzotriazole, 15 cially, 2,4,5-trichIorophenol, 2- or 4-nitrophenol, penta- 

N.N'-dicyclohexylisourea, 2,4,5-trichlorophenol, 2- chlorophenol and pentafluorophenol, but above all N- 

nitrophenol, 4-nitrophenol, pentachlorophenol or pen- hydroxy compounds, among which N-hydroxysuccini- 

tafluorophenol but may also be a different activating tnide, N-hydroxypiperidine and above all 1-hydrox- 

group of this type known from peptide chemistry, cf. ybenzotriazole are especially advantageous. In this vari- 

Houben-Weyl, volume 15/11. 20 ant, the operating temperature is generally from 0° to 

The cyclisation according to the invention of the 70°, preferably from 35° to 55°, 

linear peptides of the formula II or Ila is carried out in In variant (b) which is carried out with ready-pre- 

a manner known per se by means of conventional cou- pared active esters, especially those already pointed out, 

pling methods used for the formation of the amide bond, cyclisation takes place spontaneously as the terminal 

the peptide starting materials, however, being used in a 25 a-amino group is deprotonated by the organic base. The 

very low concentration in order to influence the course bases used are preferably quaternary, or especially ter- 

of the coupling operation in favour of intramolecular tiary, amines, for example triethylamine or N-ethylmor- 

. cyclisation at the expense of intermolecular polycon- pholine. The operation is preferably carried out at from 

densation. 10° to 30*, especially at room temperature. 

The linear peptides are advantageously used in an 30 In variant (c), the first phase, i.e. the formation of the 

approximately 1.10- 4 -molar to approximately 1.10— 2 - acid azide by treating with nitrous acid or an ester 

molar concentration, preferably an approximately thereof, may advantageously be carried out at a consid- 

1.10- 3 -molar concentration, which corresponds to a erably higher concentration of the starting materials 

weight/volume concentration of approximately 0.01 to than in the case of the subsequent cyclisation. The oper- 

1.0%, preferably 0.1%. The reaction mixture can be 35 ation is advantageously carried out with approximately 

correspondingly diluted from the start, or this dilution one equivalent of a lower alkyl nitrite, such as ethyl 

can be produced continuously by the slow dropwise nitrite, isoamyl nitrite and, especially, tert.-butyl nitrite, 

addition of the starting material, and optionally the in a hydrochloric acid medium at temperatures of from 

other reagents, to the reaction mixture. approximately -30° to approximately -5°, preferably 

Cyclisation is preferably carried out, at a starting 40 approximately -20*; a slight excess of nitrite is permis- 
.concentration indicated above, by (a) treating a starting sible. The solution of the azide formed is then, after the 
material of the formula II in which V represents a free necessary dilution, rendered basic at a temperature of 
hydroxyl group and in which remaining amino, car- from approximately 0° to approximately 35" by means 
boxyl and hydroxyl groups present are temporarily of excess organic base, for example one of those men- 
protected, with a carbodiimide, optionally in the pres- 45 tioned above, and thereby made to cyclise spontane- 
ence of an active ester-forming component, or (b) react- ously as in the case of process variant (b). 
ing with an organic base a starting material of the for- Narrower selection of the protecting groups depends 
mula II in which V represents a hydroxyl group modi- on the specific purpose and, especially when several 
fied to form the activated ester and the terminal a- functional groups are to be protected, for example in the 
amino group is present in protonated form, at least the 50 radicals Ac^ and Aca expedient combinations must be 
amino and carboxyl groups present that are not partici- selected, 

pating in the cyclisation being protected, or (c) first As o-amino-protecting groups Xo there may be used 

treating a starting material of the formula II in which V any of the amino-protecting groups customarily used in 

represents the group — NH— NH2 and at least the peptide chemistry, as described synoptically in the cor- 

amino groups present that are not participating in the 55 responding reference works, for example in Houben- 

cyclisation are protected, with nitrous acid or a lower Weyl: Methoden der organischen Chemie, 4th edition, 

alkyl ester thereof under acidic conditions and then volume 15/1; E. Wiinsch (editor): Synthese von Pep- 

cyclising with excess organic base at an above-men- tiden, (Georg Thieme Verlag, Stuttgart; 1974). Thus, 

tioned low concentration. for example, the acyl groups derived from sulphurcon- 

A carboxyl group is protected by a protecting group 60 taining organic acids, such as organic sulphonic acids 
W in the manner described hereinafter. Advanta- (such as p-toluenesulphonyl, and also benzenesulphonyl 
geously, the groups X 0 and X* or Y, as defined hereinaf- and o-nitrophenylsulphenyl groups), but especially car- 
ter, are used for the protection of the amino and hy- boxylic acid acyl radicals, may be used. Such an acyl 
droxyl groups. radical to be used as protecting group differs fundamen- 

The cyclisation is carried out in suitable solvents, for 65 tally from the above-characterised acyl radical Ac by 

example dioxan, tetrahydrofuran, acetonitrile, pyridine, the fact that it can be removed selectively from- the 

dimethylformamide, dimethylacetamide, dimethyl <i)-amino group carrying it, thus freeing the amino 

sulphoxide, N-methylpyrrolidone, hexamethylphos- group, whilst the peptide basic structure remains un- 
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damaged, whereas an acyl radical Ac cannot be re- is also possible to proceed without protecting the hy- 

moved from the ai-amino group without at the same . droxyl groups. 

time having a detrimental effect on the peptide amide There may be used as the carboxyl-protecting group 

ttL «. u i- • • , .. , . _,. w any group customarily used for this purpose, cf. the 

The cajboxylic add acyl radicals indicated by the 5 above-cited work (Houben-Weyl). Thus, carboxyl 

™°i £ ^ ^ i % aS 1 ""^-protecting groups ^ p rotec ted, for example, by the formation of 

ElU J « 7 ' mfluo , ro . ac «y' ° r hydrazides or by esterification. Suitable for esterifica- 

SSc LTd ^ cn^n ^ denVed fr ° m tion «*• for exam P' e ' ,ower °P tionall y su »«t^ted alka- 
^".^ specfically, from monoesters nols, such as methanol, ethanol, cyanomethyl alcohol, 

r^ovL^iH ? P h y th8 !, Ca ? 10 2A2-trichJ 0r oethanol,benzoylmeth y l alcohol and espe! 

nyl allyloxycarbonyl, cyclopentyloxycarbonyl, c£ Z 'l ^Z , T f ^ ^ f ^ 

clohexyloxycarbonyl! d-isobornyloxycaxbonyl and ada- 15 ^L^! *P««™ a ^^?^ yl gr ° UP ' S " Ch 
mantyloxycarbonyl as well as, also, certain aralkoxycar- 08 t a ?WhayMyU a dimethyl-butyl-silyl or, especially, 
bony! radicals of the 2 Wheny yl^-propox^caX * ^methylsdyl group. As des cnbed I for example, in 
nyl type, which are described in S Jss PaLtSpecifica^ ca r tl0n No * 851 * 576 ' 

tion No. 509 266. Furthermore, there are included w P eci f"y su ^ le for protecting carboxyl groups 

among the acyl radicals X. also acyl radicals that can be 20 ? CCaUSe ' a th °" gh . ^ corresponding 0-silylethyl esters, 
removed by reduction or by means of a base, for exam- J? 6XampIe ^nmethylsilyl)-ethyl ester, have the sta- 
ple especially those of the benzyloxycarbonyl type of customary alkyl esters, they can be removed 
such as benzyloxycarbonyl itself and derivatives s ? le cfively under mild conditions by the action of fluo- 
thereof, which are substituted in the aromatic moiety by n< ? e 10ns whlIe a11 the other Proving groups are re- 
halogen atoms, nitro groups, lower alkoxy groups and- 25 tai ? ed : 

/or lower alky] radicals, such as p-chloro- and p-bromo- Preferably, the protecting groups Y and W are so 
benzyloxycarbonyl, p-nitrobenzyloxycarbonyl, p- selected that they can be removed under similar condi- 
methoxybenzyloxycarbonyl, p-tolyloxycarbonyl' and, tions; esp®^^ preferred are the groups that can be 
especially, 4-pyridylmethoxycarbonyl. An especially removed by acidolysis that have already been given 
advantageous acyl radical Xois an ethoxycarbonyl radi- 30 s P ecial mention. The removal of all of these protecting 
cal that carries in the /3-position a silyl group substituted groups is, then, advantageously carried out in a single 
by 3 hydrocarbon radicals, such as a triphenylsilyl, a operation; it is also possible, however, to use groups of 
dimethyl-butyl-silyl or, especially, a trimethylsilyl a different kind and for each to be removed individu- 
group. A ^-(trihydrocarbylsilyl)-ethoxycarbonyl radi- aJIv ; If » for example, an end product of the formula I in 
cal of this type, such as a jS-(tri-lower alkylsilyl)ethox- 35 wn * cn Ac/j and Acb are different is to be produced by 
ycarbonyl radical, for example especially /3-(trimethyl- subsequent acylation of a liberated amino group of the 
silyl>ethoxycarbonyl, forms together with the cj-amino radical Aaa 5 or Lys 9 , respectively, both protecting 
group to be protected a corresponding j3-trihydrocar- groups Xo in the radicals Ac fl and Ac* are so selected 
bylsilylethoxycarbonylamino group (for example the lhat one of tnem 0311 be removed whilst the other, and 
^3-trimethylsilylethoxycarbonylamino group). Al- 40 preferably also the protecting groups W and especially 
though this radical is stable under the conditions of Y tnat are present, are retained. In this case, first of all 
acidic hydrolysis and of hydrogenolysis, it can be re- tne first (in most case more stable) protecting group X 0 
moved by the action of fluoride ions under quite spe- k selectively removed and the liberated amino group is 
cific, very mild conditions. In this respect it behaves acylated, then the second amino group is liberated and, 
analogously to the £-silylethyl ester group described 45 tf desired, also acylated. The protecting groups W and 
below as a carboxyl-protecting group. (This similarity especially Y are advantageously so selected that they 
must be given particular consideration when synthesis- are not removed until in the final phase, that is to say 
ing; except for isolated cases, the use of one of these after the last acylation. Such combinations of amino- 
protecting groups precludes the simultaneous use of the protecting groups which can be removed selectively 
other protecting group). Further details are given here- 50 with respect to each other (and also in relation to other 
inafter in the description of the protection of the car- protecting groups of the type W and Y) are generally 
boxyl group by a 0-silylethyl ester. Finally, there also known and customary in peptide chemistry, for exam- 
come into consideration as X^, groups of the aralkyl pie groups that can be removed by reduction, on the 
type that can be removed by acidolysis, such as benz- one hand, and groups that can be removed by acidol- 
hydryl and triphenylmethyl (trityl). 55 ysis, on the other hand. 

There may be used as hydroxyl-protecting groups Y Removal of the protecting groups is carried out in the 
any of the groups conventionally used for this purpose generally known manner; acid hydrolysis (acidolysis) is 
in peptide chemistry, cf. the work cited above (Hou- carried out, for example, by means of trifluoroacetic 
benWeyl). Groups that can be removed by acidolysis, acid, hydrochloric acid or hydrogen fluoride, in the 
such as 2-tetrahydropyranyl and most especially tert.- 60 case of acid-sensitive protecting groups also by means 
butyl, and also tert.-butoxycarbonyl, are preferred. It is, of a lower aliphatic carboxylic acid, such as formic acid 
however, also possible to use hydroxyl-protecting and/or acetic acid, in the presence of water and option- 
groups that can be removed by reduction or by means ally a polyhalogenated lower alkanol or lower alka- 
of bases, for example benzyl and benzyloxycarbonyl none, such as 1,1,1, 3,3,3-hexafluoropropan-2-ol or hexa- 
groups, which may be substituted in the aromatic moi- 65 fluoroacetone. The groups that can be removed by 
ety by halogen, nitro and/or lower alkoxy, or lower reduction, especially those that contain benzyl radicals, 
alkanoyl radicals, such as acetyl, or aroyl radicals, such are preferably removed by hydrogenolysis, for example 
as benzoyl. If certain limiting measures are observed, it by hydrogenation with palladium catalysis. The 4- 
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pyridylmethoxycarbonyl group is preferably removed the protection of hydroxyl groups practically superflu- 

by reduction using zinc. ous. In order to avoid undesired O-acylation, usually 

The subsequent acylation of free amino groups pres- only one equivalent of the acylating agent is used. If, 

ent in radicals Aaa 5 and/or Lys 9 of the cyclopeptide, however, for any reason it is more advantageous to 

which is to be carried out if desired, may preferably be 5 dispense with selective acylation, as may be the case 

carried out with temporary protection of a free hy- especially in the reaction with acid chlorides, the acyl- 

droxyl group present. The acylation is carried out espe- ating agent is used in excess and the simultaneously 

cially by treating a resulting cyclopeptide of the for- acylated hydroxyl groups are subsequently liberated in 

mu l a the same conventional manner as the protected hy- 



l—AaaCAc^)— Phe— Phe— trp— Lys(Acj)— Thr(Yo)— Phe— Gaba —I 



(HI) 



in which Y 0 represents hydrogen or a hydroxyl-protect- 

ing group Y of the meaning described in more detail 15 droxyl groups, especially by basic hydrolysis, for exam* 

above and trp, Aaa, Ac^ and Acs have the abovede- pie with sodium or potassium hydroxide in the presence 

fined meaning with the proviso that at least one of the of water. 

radicals Ac^ and Acj is hydrogen, and amino and/or Those of the end products according to the invention 

hydroxyl groups present in the other radical are tempo- that contain basic groups are obtained, depending on 

rarily protected, with a carboxylic acid AcqOH, in 20 the nature of isolation, as bases or as acid addition salts; 

which Aco represents a radical corresponding to the these can subsequently be converted one into the other 

above-defined radicals Ac or Ac 1 in which amino and in a manner known per se. Analogously, end products 

hydroxyl groups present may carry protecting groups with acidic groups may also be in the form of salts, it 

X 0i Xc and Y, or with a reactive derivative of such an being possible for both forms to be converted one into 

acid and, if desired or necessary, liberating amino 25 the other in known manner. 

groups or hydroxyl groups in the resulting product by Also the formation of the above-mentioned corn- 
removing the protecting groups X fl and Y. plexes is carried out according to known methods; com- 

The meaning of the symbol Xa, which indicates an plexes with sparingly soluble metal compounds, for 
a-amino-protecting group, is described in detail herein- example aluminium or zinc compounds, are produced 
after in the synthesis of the peptide chain. Preferably, 30 preferably in an analogous manner to ACTH, for exam- 
similar protecting groups are used both in the radical pie by reaction with a soluble salt of the particular 
Y 0 and the radical Aco and are removed at the same metal, for example zinc chloride or zinc sulphate, and 
time following the acylation reaction. precipitation with an alkali metal phosphate and/or 

A reactive derivative of the acid AcoOH is, for exam- hydroxide. Complexes with organic compounds, such 

pie, an anhydride, especially a symmetrical anhydride 35 as polyoxygelatine, carboxymethylcellulose, polyvinyl- 

of the formula Aco-o-^cO or a mixed anhydride with pyrrolidone, polyphloretin phosphate, polyglutamic 

a different organic acid, for example with trifluoroace- acid, etc. are obtained by mixing these substances with 

tic acid, or especially with an inorganic acid, for exam- the peptide in aqueous solution. In the same manner 

pie an acid azide or acid halide, especially an acid chlo- insoluble compounds can also be produced with alkali 

ride. A reactive acid derivative is preferably an acti- 40 metal polyphosphates. 

vated ester, for example one in which the acid AcoOH The starting materials of the above-characterised 

is esterified with 2,4,5-trichlorophenol, pentachlorophe- formula II, and the intermediates used for the synthesis 

nol, pentafluorophenol, 2-nitrophenol or, especially, thereof and described in the Examples, are novel and 

4-nitrophenol, or with an N-hydroxy compound, such some of them can also be used with advantage for the 

as N-hydroxysuccinimide, 1-hydroxybenzotriazole or 45 synthesis of other somatostatin analogues, for example 

N-hydroxypiperidine, or with an N,N'-disubstituted those with analogous amino acid partial sequences. The 

isourea, such as especially N,N'-dicyclohexylisourea or present invention relates to these starting materials and 

a similar activating component known from peptide intermediates and to processes for their manufacture, 

chemistry, cf. Houben-Weyl: Methoden der organise- They are obtained according to methods known per se, 

hen Chemie; 4th edition, vol 15/1 and II, E. Wiinsch 50 by condensing with one another amino acids or smaller 

(editor): Synthese von Peptiden (Georg Thieme Verlag, peptide units necessary for their synthesis to form 

Stuttgart; 1974). CO— NH bonds in any time sequence, it being possible 

The acylation is carried out in a manner known per for functional groups not participating in the reaction to 

se, preferably in customary solvents, for example di- be temporarily protected. 

oxan, tetrahydrofuran, acetonitrile, pyridine, dimethyl- 55 In the manufacture of these starting materials, as well 

formamide, dimethyl acetamide, and also chloroform as all the necessary intermediates, there come into con- 

and methylene chloride, and in expedient mixtures sideration as protecting groups for the terminal a-amino 

thereof. It is also possible for the reaction to be carried and carboxyl groups especially the protecting groups 

out with an addition of an organic base, for example a customary in the synthesis of long-chained peptides, 

quaternary or, especially, tertiary amine, such as trieth- 60 which can be removed readily and selectively, for ex- 

ylamine, N-ethylmorpholine or N-methylpiperidine, in ample by solvolysis or reduction. They have already 

order to maintain the amino group to be acylated in been mentioned several times hereinbefore under the 

deprotonated form. The reaction temperature is usually designations X a and W. 

from —20° to 70° C, preferably from approximately There may be mentioned as a-amino-protecting 

0 9 C. to room temperature. 65 group X a , for example: optionally substituted (for exam- 

In general, active esters are especially advantageous pie by halogen, nitro, lower alkyl or lower alkoxy) di- 

as acylating agents since they acylate amino groups or tri-aryl-lower alkyl groups (such as diphenylmethyl 

preferentially to hydroxyl groups and therefore make or triphenylmethyl groups, for example benzhydryl, 
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tntyl, di-^methoxy)-benzhydryl) or especially groups ter, such as one of those mentioned hereinafter, or by 

that are derived from carbonic acid and that can be reaction with a carbodiimide, such as N.N'-dicyclohex- 

removed by hydrogenolysis, such as benzyloxycarbc- ylcarbodiimide, [and, if desired, with the addition of 

nyl groups optionally substituted in the aromatic radical N-hydroxysuccinimide or an unsubstituted or a substi- 

by halogen atoms, nitro groups, lower alkyl or lower 5 tuted (for example halogen-, methyl- or methoxy-sub- 

alkoxy groups [for example benzyloxycarbonyl (i.e. stituted) l-hydroxybenzotriazole or 4-hydroxybenzo- 

^1 r!S ) '^ rom0 "K r ^ h,0ro ' b ? Zyl v XyC ^ b °" U.3-triazine-3-oxide]or especially N-hydroxy-5-nor- 

SrfJEX ^ ?7^ nyl ; l^Wtenzylox- bomene-2.3-dicarboximide, or by reaction with N,N'- 

ycarbonyl]; also 2-(iybiphenylyl>2.propoxycarbonyl carbonyldiimidazole. The most usual coupling method 

Stn, t - yCa v ° ny no 8I S ; r, deSCnb t d b '° is carb°diimide method, and also the a^ide method, 

thaf^ 9 v """S Ae activated «« meth «" ™* *e anhydride method 

ttlSlZ wh?£?£ ? 8r0UP , X ?- C8n bC '""v^r Merrifleld meth °<* ««> *e method using N-car! 

selectively while the o-anuno-protecting groups Xtf of u™„«„u„a^a^ kt *u* »_ i_ . ./ %- 7 
the radicals Aaa* and Lys 9 are retained. It £, mLover, ^thjocarboxyanhydndes. For the 

advantageous if, during the removal of the a-aminc^ 15 <^ 

protecting groups, an optionally present carboxyl. or m su f ble for example phenols and thiophenols that 

hydroxyl-protecting group W Jy^r^Si^ m ^ f™*? ele ^ n " attraCtins Substit " 
aged. uents, such as phenol, thiophenol, thiocresol, p-nitrothi- 

The carboxyl-protecting groups for this purpose are °P hen ?> M,5- and 2,4,6-trichlorophenol, pentachloro- 
the same as those mentioned above for the correspond. 20 pbeno1 ' ?* *? P^trophenol, 2,4-dinitrophenol and 
ing meaning of the symbol W; preferably, it should be P^y a pophenol and also, for example, N-hydroxysuc- 
possible also to remove these selectively whilst retain- «nimide, N-hydroxyphthalimide and N-hydroxypiperi- 
ing other protecting groups of a different kind. ,* . „ , 

The protecting group X* can be removed in known ^ facially preferred method of manufacturing 
manner. For example, a benzyloxycarbonyl group can 25 peptides of the formula II, the coupling method 
be removed by hydrogenolysis and the N-trityl group used * th . e c ^ bo f iimi de method with N,N'-dicyclohex- 
by mineral acids, such as hydrohalic acids (for example ylcarbodiimide in the presence of 1-hydroxybenzo- 
hydrogen fluoride or, preferably, hydrogen chloride), tnaz ole. The terminal carboxyl group is in the form of 
or by an organic acid (such as formic acid, acetic acid, the /Htrimethylsilyl)-ethyl ester and the aamino group 
chloroacetic acid or trifluoroacetic acid) in aqueous or 30 of tne active component is protected in each case by the 
absolute trifluoroethanol as the solvent (cf. German benzyloxycarbonyl group, which is removed by hydro- 
Offeniegungsschrift DT No. 2 346 147), or by aqueous genoly sis after each coupling step. In order to protect 
acetic acid; the tert-butoxycarbonyl group is removed, the ^amino group in the radical Aaa 5 and Lys 9 - as well 
for example, by trifluoroacetic acid or hydrochloric as all amino groups in the radicals Ac and Ac l «acylation 
acid, and the 2-(p-biphenylyl)isopropoxycarbonyl 35 witn tne tert.-butoxycarbonyl group is advantageously 
group by aqueous acetic acid or, for example, by a used and to protect the hydroxyl group of the threonine 
mixture of glacial acetic acid, formic acid (82.8 % radical etherification with the tert.-butyl group is ad- 
strength) and water (7:1:2) or in accordance with the vantageously used. These two protecting groups may, if 
process indicated in DT 2 346 147. . desired, be removed finally in one step by acid hydroly- 

The £-silylethyl ester groups are preferably removed 40 si s» for example by means of trifluoroacetic acid, hydro- 
by reagents yielding fluoride ions, for example fluorides chloric acid or hydrogen fluoride. If the 6>-amino group 
of quaternary organic bases, such as tetraethylammo- of the radical Aaa 5 or Lys 9 is from the start acylated by 
nium fluoride. However, they can also be removed, like Ac or Ac \ it requires no protection, 
the conventional alkyl esters, by alkaline hydrolysis, for Depending on the method used, the compounds of 
example by means of alkali metal hydroxides, carbon- 45 the formula II, depending on their character, are ob- 
ates or bicarbonates, or they can be converted by hy- tained in the form of bases or acid addition salts, or in 
drazinolysis, for example by means of hydrazine hy- the form of acids or their salts. The bases can be ob- ■ 
drate, into the corresponding carbozoyl groups. Acidol- tained from the acid addition salts in a manner known 
ysis is preferably used to remove tert.-butyl esters and per se and, in turn, therapeutically acceptable acid addi- 
hydrogenolysis for benzyl esters. 50 tion salts can be obtained from the bases by reaction 

The condensation of the amino acid units and/or with acids, for example with those that form the above- 
peptide units to be carried out in order to manufacture mentioned salts. Acids and their salts are also similarly 
the starting materials of the formula II is effected in a related to each other. Internal salts, in the case of corn- 
manner known per se, preferably by linking an amino pounds having a corresponding structure, are obtained 
acid or a peptide having a protected a-amino group and 55 by adjusting the pH to a suitable neutral point 
a free or activated terminal carboxyl group (^active Owing to the close relationship between the novel 
component) to an amino acid or peptide having a free compounds in free form and in the form of their salts, 
a-amino group and a free or, preferably, protected (for hereinbefore and hereinafter the free compounds shall 
example estenfied) terminal carboxyl group (^passive optionally also include the salts thereof and the salts 
component). In the resulting product, the terminal 60 shall optionally also include the free compounds, where 
amino group is liberated and this peptide, containing a appropriate with regard to meaning and purpose. 

T° naUy P r , otec f ted u termi - The invention also relates to thole forms of the pro- 
g ♦ P ' 15 a f !^ er SC " cess in which a impound obtainable as an intermediate 

TS^^L^ *T° ? ° r a P , CPtlde h3Vm ! at sta * e of P rocess is ™* starting mate- 

TJ^Z eiTT™ ? 6r ? UP 3 P u teCted 65 rial ™ d the remainin S P rocess ste P* ^e carried out, or 
vZ ^JZn? ?? UP ^ ^ ^wmchastartmgmaterialisformedunderthereactio^ 
Srf^ %H y ^T, 8 mt0 an aCld ^ conditions or is used in the form of a derivative, option- 

anhydride, lmidazohde, isoxazohde or an activated es- a thereof. 
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Of such forms of the process according to the inven- rations for parenteral administration in single-dose form 

tion attention is drawn in particular to those in which contain per dose, depending on the type of application, 

the end products of the initially defined formula I are from approximately 0.08 to approximately 15 mg of one 

manufactured by, in corresponding intermediates which of the compounds according to the invention. Apart 

can be obtained, for example, by cyclisation and in 5 from the active ingredient, they usually also contain a 

which at least one of the amino, hydroxy! and/or car- buffer, for example a phosphate buffer, that is to main- 

boxyl groups present is in protected form, freeing these tam tfi e p H between approximately 3.5 and 7, and also 

groups. This form of the process, which most generally sodium chloride, mannitol or sorbitol for adjusting the 

produces a compound of the formula isotonicity. They may be in freeze-dried or dissolved 

10 form and solutions may advantageously contain an an- 

0) tibacterially-active preservative, for example from 0.2 

l-Aaa(Ac^)-Phe-Phe-trp-Lys(Ac J )-Thr-Phe-Gaba -J to 0.3 % of 4-hydroxybenzoic acid methyl ester or ethyl 

ester. If the active ingredient in such preparations is to 

in which ^ m tne ^ orm °^ a com P^ ex navm S a prolonged dura- 

Aaa represents a radical of a straight-chained o,o>- 15 tion of action, then it may be formed directly by adding 

diaminoalkanoic acid having from 4 to 7 carbon the complex-forming components to an injection solu- 

atoms tion that is prepared, for example, according to the 

trp represents a radical L-Trp or, especially, D-Trp, abovementioned methods. A suitable additive is, for 

or a radical derived therefrom, which carries a example, from 0.1 to 1.0% by weight of a zinc(II) salt 

halogen atom in the indole nucleus, (for example sulphate) in conjunction with from 0.5 to 

Aca represents an acyl radical Ac of an optionally 5.0% by weight of protamine (for example as a sul- 

substituted carboxylic acid which is positioned at phate), calculated on the total volume of the injection 

the w-amino group, or represents an amidino group solution; this preparation is in the form of a solution 

or hydrogen, and 25 having a pH of from 3.5 to approximately 6.5 or in the 

Acs represents an acyl radical Ac 1 of an amino acid form of a suspension having a pH of from approxi- 

or of an oligopeptide which is positioned at the mately 7.5 to 8.0. 

c-amino group, or, preferably, represents hydro- A preparation for intranasal administration may be in 

gen, the form of an aqueous solution or gel, an oily solution 

or a salt or a complex thereof, is characterised in that in ^ 0 r suspension, or a fat-containing ointment. A prepara- 

a structurally corresponding compound in which at tion in the form of an aqueous solution is obtained, for 

least one of the amino, hydroxyl and/or carboxyl example, by dissolving the active ingredient of the for- 

groups present carries a protecting group Xa, Y or mu j a j ( or a therapeutically acceptable salt or complex 

W, any protecting groups present are removed and, if thereof, in an aqueous buffer solution having a pH of up 

desired, a resulting basic compound is converted into an to 7 2 anc j adding a substance producing isotonicity. A 

acid addition salt, or a resulting acid addition salt is polymeric adhesive, for example polyvinylpyrrolidone, 

converted into the corresponding base and/or a result- and/or a preservative are advantageously added to the 

ing compound is converted into its complex. aqueous solution. The single dose is from approximately 

Preferred protecting groups Xo, Xo, Y and W have 0 og t0 a p prox i ma tely 15 mg, preferably from 0.25 to 10 

already been mentioned hereinbefore; chiefly, combina- that m contained in approximately 0.05 ml of a 

tions of these are selected that can be removed under 4U solution or 0.05 g of a gel. 

the same conditions, preferably, for example, the above- An dl form of applicat ion for intranasal administra- 

described radicals that can be removed by acidolysis tion , $ obtainedj for example> by suspending a peptide of 

(such as, especially, those of the tort-butyl type). tfae formula I( or a therapeutically acceptable acid addi- 

In the process of the present mvenUon, the starting ^ therfiof m m ^ tionaIly with the addition 

materials used are preferably those that result in the of swelli ^ such M ^ni^ ste arate, and/or 

compounds described at the beginning as being espe- mterfacial f v active agents (surfactants), the HLB value 

cially valuable. ("hydrophihclipophilic balance") of which is less than 

The present mvention also relates to P^nnaceutica 0 / such P as fatt P y P cid monc _ este ' rs of polyhydric alco- 

preparations that contain compound of the formula * monostoarate, sorbitan 

or pharmaceuucally monolaurate, sorbitaf Lnostearate or sorbitan mono- 

thereof. These preparations may be used especially in w ' w • . . . . . * ^ ^ vorvl 

the above-mentioned indications if they are adminis- ° ^ A fatcontaming ointment is obtained, for exam- 

tered parenterally (such as intravenously, intramuscu- bv suspending the active ingredient according o 

larly or subcutaneously) or also intranasal^ or orally. the invention in a spreadab?e fat base^ optionally with 

The dosage depends on the particular disorder to be 55 the addition of a surfactant haying a HLB value of less 

treated, its severity and the duration of therapy. The than 10. An emulsion ointment is obtained ; by triturating 

number and quantity of the individual doses and also the an aqueous solution of the peptide active ingredient in a 

administration scheme can best be determined on the soft, spreadable fat base with the addition of a surfactant 

basis of an individual examination of the patient con- of which the HLB value is less than 10. All these uitra- 

cerned. The method of determining these factors is 60 nasal forms of application may also contain preserva- 

known to the man skilled in the art As a rule, however, tives. The single doses are from approximately 0.08 to 

in the case of injection, a therapeutically active quantity approximately 15 mg, preferably from 0.25 to 10 mg, 

of a compound of this type lies in the dosage range of contained in from approximately 0.05 to approximately 

from approximately 0.001 to approximately 0.2 mg/kg 0-1 g of the base substance. 

body weight. The range of from approximately 0.0015 65 Also suitable for intranasal administration are inhala- 

to approximately 0.15 mg/kg body weight is preferred tion or insufflation preparations, such as insufflation 

and administration is by intravenous infusion or subcu- capsules that permit the active ingredient to be insuf- 

taneous injection. Accordingly, pharmaceutical prepa- flated in the form of a powder with respiratory air, or 
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aerosols or sprays that can disperse the pharmacological 
active ingredient in the form of a powder or in the form 
of drops of a solution or suspension. Preparations hav- 
ing powder-dispersing properties generally contain ad- 
juncts in addition to the active ingredient: insufflation 
capsules contain, for example, solid carriers, such as 
lactose; aerosol or spray preparations contain, for exam- 
ple, a liquid propellant having a boiling point of below 
room temperature and, if desired, other carriers, such as 
liquid or solid non-ionic or anionic surfactants and/or 
solid diluents. Preparations in which the pharmacologi* 
cal active ingredient is in solution contain, in addition to 
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-continued 



System 



(88:10.5:1,0:0.5) 



EXAMPLE 1 
r— Lys — Phe — Phe — (D-Trp) — Lys •— Thr — Phe — Gaba — | 
280 mg of protected octapeptide of the formula 



j— Lys(Boc)— Phe— Phe— (D-Trp)— Lys(Boc)— ThrfBut)— Phe— Gaba — j 



this, a suitable propellant and also, if necessary, an addi- 
tional solvent and/or a stabiliser. Instead of the propel- 
lant, it is also possible to use compressed air, which is 
produced, when required, by means of a suitable com- 20 
pressing and releasing device. 

The invention relates also to the use of the novel 
compounds of the formula I and therapeutically accept- 
able salts and complexes thereof as pharmacologically 
active compounds, especially in the indications men- 25 
tioned at the beginning, preferably in the form of phar- 
maceutical preparations. The daily dose administered to 
a warm-blooded animal weighing approximately 70 kg 
is from approximately 0.1 to approximately 120 mg. 

Some especially advantageous variants of putting the 30 
invention into practice are illustrated in more detail in 
the following Examples, but the invention is not limited 
thereby. Temperatures are given in degrees Centigrade; 
the conventional short forms, for example those com- 
piled in "Synthese von Peptiden" (editor: E. Wiinsch), 35 
volume XV of "Methoden der org. Chemie" (Houben- 
Weyl) (1974; G. Thieme, Stuttgart) are used as abbrevi- 
ations, for example for denoting amino acids, peptides, 
protecting groups, etc. The following abbreviations, in 
particular, are used: 40 



Boc— tert.-butoxycarbonyl 

But— tert.-butyl (as ether-forming group) 

OBzl— benzyloxy (as ester-forming group) 

OPc— pentachlorophenoxy (as ester-forming group) 

OTmse— 2-(trimethylsilyl)-ethoxy (as ester-forming group) 

Z— benzyloxycarbonyl (carbobenzoxy) 

as well as 

TLC— thin layer chromatography 
DCC1— dicyciohexylcarbodiimide 
DMF — dimethyl formamide 



45 



50 



In TLC, unless otherwise indicated, silica gel is used 
as the adsorbent and the following systems are used as 
eluants (in proportions by volume): 



60 



65 



System 


101: 


n-butanol/pyridine/acetic acid/water 




(38:24:8:30) 


11 IB: 


n-butanol/pyridine/25% aqueous ammonia/ water 




(40:24:6:30) 


112A: 


n-butanol/pyridine/formic acid/ water 




(42:24:4:20) 


157: 


chloroform/methanol/water/acetic acid 




(70:42:10:0.5) 


157A: 


chloroform/methanol/water/acetic acid 




(90:10:1:0.5) 


157B; 


chloroform/methaiiol/water/acetic acid 




(85:13:1.5:0.5) 


157G: 


chloroform/methanol/water/acetic acid 



are dissolved at 5* under N 2 in 1.5 ml of a mixture of 
89% by volume of trifluoroacetic acid, 10% by volume 
of water and 1% by volume of thioglycolic acid, the 
solution is immediately heated to 25° and, after 90 min- 
utes at room temperature under N2, precipitated with 15 
ml of ether. The resulting crude trifluoroacetate of the 
end product is dried in vacuo, dissolved in 5 ml of IN 
acetic acid and filtered through 15 ml of anion ex- 
changer, for example AG ®1-X8 (a product of Bio-Rad 
Laboratories, Richmond, Calif., USA) in acetate form. 
The eluate is concentrated by evaporation in vacuo and 
the residue is subjected to countercurrent distribution 
over 680 stages in the system tert.-amyl alcohol/acetic 
acid/water/toluene (4:2:5:0.8). The phases contained in 
the units 180 to 220 (K=0.4) are collected, concen- 
trated by evaporation in vacuo and lyophilised from 
tert-butanol/water (1:1). 

The resulting title compound is uniform in two sys- 
tems according to thin layer chromatography. 
TLC: system 157: R/0.4. system 157G: R/0.6. 
The peptide starting material can be obtained in the 
following manner 

Stage 1.1 2-Lys(Boc)-Phe-Phe-OH 

4.19 g of Z-Lys(Boc)-OPc and 2.47 g of HCl.H-Phe- 
Phe-OH are taken up in 50 ml of dimethylformamide, 
0.84 ml of N-ethylmorpholine are added and the whole 
is left to stand for 24 hours at 20°. The reaction mixture 
is concentrated by evaporation and the residue is tritu- 
rated with water and dried over phosphorus pentoxide. 
Recrystallisation from ether yields crystals having a 
melting point of 154° to 156°. 

TLC: system 157 A: R/0.25 

Stage 1.2 

Z-Lys(Boc)-Phe-Phe-(D-Trp)-Lys(Boc)-Thr(But)-Phe- 
OTmse 

460 mg of 1-hydroxybenzotriazole and 680 mg of 
DCCI are added to a solution of 2. 1 g of Z-Lys(Boc> 
Phe-Phe-OH (stage 1.1) and 2.51 g or H-(D-Trp>Lys(- 
boc)-Thr(But)-Phe-OTmse in 35 ml of dimethylform- 
amide and the mixture is left at room temperature for 15 
hours. For working up, the precipitated dicyclohex- 
ylurea is removed by filtration and the filtrate is concen- 
trated by evaporation in a high vacuum. The oily resi- 
due is triturated with 5 ml of methanol and filtered with 
suction. The undissolved material is, in order to purify 
it, triturated again with 5 ml of methanol at 50°, filtered 
with suction, washed with methanol and dried in vacuo. 
The product is uniform according to TLC. 

TLC: system (chloroform/methanol 9:1): R/X73 



4,603,120 

19 20 

vacuo. The crude product is chromatographed over a 

v , , J?*^ e J', 3 m . ^ ™ x ^ column of 50 g of silica gel (used in ethyl acetate/pe- 

Z-Lys(Boc>Phe.Phe-(D.Trp)-Lys(Boc)-Thr(But).Phe- troleum ether h} y After a first m of 750 m , of ethyl 

0 H acetate/petroleum ether 1:1, 500 ml of ethyl acetate 

2.93 g of Z-Lys(Boc)-Phe-Phe-(D-Trp)-Lys(Boc)- 5 elute 410 mg of the product which is uniform according 

Thr(But)-Phe-OTmse (stage 1.2) are dissolved in 75 ml to thin layer chromatography, 

of a freshly produced anhydrous 0.1 5M tetraethylam- TLC: system 157 A: R/0.45 

moniura fluoride solution in dimethylformamide and EXAMPLE 2 
maintained at 25* for 30 minutes. The reaction mixture 
is cooled to 5°, 2.0 ml of IN aqueous hydrochloric acid 10 

are added while stirring well, and the product is precipi- i 1 

tated by the addition of 700 ml of water. The material ^Om-Phe-Phe-(D-Trp)-Lys-Thr-Phe-Gaba -J 
filtered off is washed with water, dried in vacuo over 

phosphorus pentoxide and further used directly. 1-3 g of protected octapeptide of the formula 

L-Om(Boc)— Phe— Phe— (D-Trp)— Lys(Boc)— Thr<But)— Phe— Gaba— ' 

TLC: system 157 A: R/0.30 are dissolved at 5° under N2 in 30 ml of a mixture of 

89% by volume of trifluoroacetic acid, 10% by volume 

Stage 1.4 of water and 1% by volume of thioglycolic acid, the 

Z-Lys(Boc)-Phe-Phe-(D-Trp)-Lys(Boc)-Thr(But)-Phe- solution is immediately heated to 25° and, after 90 min- 

Gaba-OBzl utes at room temperature under N2, precipitated with 

286 mg of 1-hydroxybenzotriazole, 385 mg of DCCI 100 ml of ether. The resulting crude trifluoroacetate of 

and 0.255 ml of N-ethylmorpholine are added to a mix- 25 the end product is dried in vacuo, dissolved in 20 ml of 

ture of 2.17 g of Z-Lys(Boc)-Phe-Fhe-(D-Trp)-Lys(- IN acetic acid and filtered through 40 ml of anion ex- 

Boc)-Thr(But)-Phe-OH (stage 1.3) and 740 mg of Gaba- changer, for example AG ®1-X8 (a product of Bio-Rad 

benzyl ester p-toluene sulphonate in 16 ml of dimethyl- Laboratories, Richmond, Calif., USA), in acetate form, 

formamide and the mixture is left at room temperature The eluate is concentrated by evaporation in vacuo and 

for 20 hours. For working up, 10 ml of ice-cold metha- 30 the residue is subjected to counter-current distribution 

nol are added to the mixture which is then filtered. The' over 785 stages in the system tert-amyl alcohol/acetic 

resulting solid is, in order to be purified further, stirred acid/water/toluene : (4:2:5:0 8) The phases contained in 

for 10 minutes with 5 ml of warm methanol, the suspen- the units 360 to 400 (K=0.8) are collected, concen- 

sion is cooled to 0', and the pure product is filtered off trated bv evaporation in vacuo and lyophihsed from 

and dried in vacuo. 35 tert-butanol/water (1:1). 

TLC: [chlorofonn/methanol (95:5)]: R/0.55 The resulting title compound is uniform in two sys- 
tems according to thin layer chromatography. 

Stage 1.5 TLC: system 157: R/0.35; 157 G: R/0.30 

H-Lys(Boc)-Phe-Phe-(D-Trp)-Lys(Boc)-Thr(But)- The peptide starting material can be obtained in the 

Phe-Gaba-OH 4Q following manner: 

A solution of 2.04 g of Z-Lys(Boc)-Phe-Phe-(D-Trp)- Stage 2 , 1 Z-Orn(Boc)-Phe-Phe-OTmse 
Lys(Boc)-Thr(But)-Phe-GabaOBzl (stage 1.4) in 100 a ^ * ^ u „ „ 
ml of dimethylformamide is, after the addition of 500 1-47 g of Z-Om(Boc) ; OH 1.8 g of HCLH-Phe-Phe- 
mg of palladium-on-carbon (10%), hydrogenated for 6 OTmse 900 mg of DCCI and 645 mg of l-hydroxyben- 
hours at room temperature and normal pressure. For 45 zotnazole '«* token up in 30 ml of dimethylformamide, 
working up, the solution is concentrated to 2 ml in a 0-51 ml of N-ethylmorpholine are added and the mix- 
high vacuum once the catalyst has been filtered off, and ture is left to stand for 24 hours. It is filtered, the filtrate 
the product is precipitated with 25 ml of peroxide-free * concentrated by evaporation and the residue is re- 
ether, filtered off and dried in vacuo. The crude product crystallised from ethyl acetate. M p 147 to 148 . 
is subjected to the next stage 1.6 (cyclisation) without 50 TLC: svstem (toluene/acetone 7:3): R/0.40. 
being further purified. Stage 2 .2 Z-Ora(Boc)-Phe-Phe-OH 

Stage 1.6 1.52 g of Z-Orn(Boc)-Phe-Phe-OTmse (stage 2.1) and 

|— Lys(Boc)— Phe— Phe— (D.Tip)—Lys(Boc)—Thr<But)— Phe— Gaba — | 

A solution of 630 mg of crude H-Lys(Boc)-Phe-Phe- 
(D-Trp)-Lys(Boc)-Thr(But)-Phe-Gaba-OH (stage 1.5), 
650 mg of 1-hydroxybenzotriazole and 875 mg of DCCI 
in 240 ml of dimethylformamide is maintained at 50° for 60 
20 hours. For working up, the solvent is evaporated off 

in a high vacuum at approximately 30°, and the residue 1.85 g of tetraethylammonium fluoride are dissolved in 

is triturated with 10 ml of ethyl acetate. The precipi- 28 ml of dimethylformamide and the solution is left to 

tated dicyclohexylurea is removed by filtration, the stand for 45 minutes. 2 ml of IN hydrochloric acid and 

filtrate is diluted to 50 ml with ethyl acetate, washed 65 100 ml of water are then added, and the mixture is fil- 

three times with 20 ml of IN aqueous oxalic acid each tered and the residue is dried over phosphorus pentox- 

time and then with water until neutral, dried over so- ide. 

dium sulphate and concentrated by evaporation in TLC: system 157 B: R/0.45 
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Stage 2.3 

2-Orn(Boc)-Phe-Phe-(D-Trp)-Lys{Boc>Thr(But)-Phe. 
OTmse 

278 mg of 1-hydroxybenzotriazole and 412 mg of 5 
DCCI are added to a solution of 1.2 g of Z-Orn(Boc> 
Phe-Phe-OH (stage 2.2) and 1.52 g of H-(D-Trp>Lys(- 
Boc)-Thr(But)-Phe-OTmse in 25 ml of dimethylform- 
amide and the whole is left at room temperature for 15 
hours. For working up, the precipitated dicyclohex- 10 
ylurea is removed by filtration and the filtrate is concen- 
trated by evaporation in a high vacuum. The oily resi- 
due is triturated with 10 ml of methanol and filtered 
with suction. The undissolved material, in order to be 
purified, is triturated again with 10 ml of methanol at 15 
50*, filtered with suction, washed with methanol and in 
vacuo. The product is uniform according to TLC. 

TLC: [chloroform/methanol (95:5)]: R/0.50 



Stage 2.6 

H-Orn(Boc>Phe-Phe-(D-Trp)-Lvs(Boc)-Thr(But)- 
Phe-Gaba-OH 

A solution of 2.6 g of Z-Orn(Boc>Phe-Phe-(D-Trp> 
Lys(Boc)-Thr(But>Phe-Gaba-OBzl (stage 2.5) in 125 
ml of dimethylformamide is, after the addition of 500 
mg of palladium-on-carbon (10%), hydrogenated for 6 
hours at room temperature and normal pressure. For 
working up, once the catalyst has been filtered off the 
solution is concentrated to 2 ml in a high vacuum, and 
the product is precipitated with 100 ml of peroxide-free 
ether, filtered off and dried in vacuo. The crude product 
is subjected to the next stage without being further 
purified. 

TLC: system 157 B: R/0.40 

Stage 2.7 



L Orn(Boc)-Phe-Phe-(D-Trp)-Lys(Boc)— Thr(But)-Phe--Gaba-J 

A solution of 2.08 g of crude H-Orn(Boc)-Phe-Phe- 
™ m inu m. J^P w ^ (D-Trp)-Lys(Boc)-Thr(But)-Phe-Gaba-OH (stage 2.6), 

Z-Orn(Boc)-Phe-Phe-(D-Trp)-Lys(Boc>Thr(But)-Phe- 25 2.41 g of 1-hydroxybenzotriazole and 3.24 g of DCCI in 
OH 1570 ml of dimethylformamide is maintained at 50' for 

2.84 g of Z-Orn(Boc>Phe-Phe-(D-Trp)-Lys(Boc> ?° hours * For working up, the solvent is evaporated off 
Thr(But)-Phe-OTmse (stage 2.3) are dissolved in 70 ml m a W S h vacu un» at approximately 30°, and the residue 
of a freshly produced anhydrous 0.15M tetraethylam- * triturated with 30 ml of ethyl acetate. The precipi- 
monium fluoride solution in dimethylformamide and 30 tated d j c ycIohexylurea is removed by filtration, the 
maintained at 25° for 30 minutes. After the reaction filtrate is diluted to 200 ml with ethyl acetate, washed 
mixture has cooled to 5% 1.8 ml of IN aqueous hydro- l ^ TeQ times with . 20 nil of IN aqueous oxalic acid each 
chloric acid are added while stirring well and the prod- l * me and t * ien with water until neutral, dried over so- 
uct is precipitated by the addition of 500 ml of water. dium sul P nat e and concentrated by evaporation in 
The material which has been filtered off is washed with 35 vacuo - The crude product, in order to be purified, is 
water, dried in vacuo over phosphorus pentoxide and chromatographed over a column of 75 g of silica gel 
further used directly. (used in chloroform). After a first run of 200 ml of chlo- 

TLC: system 157 B: R/0.50 roform, 250 ml of chloroform/methanol (95:5) elute 

1.36 g of product which is uniform according to thin 
Stage 2.5 40 layer chromatography. 

Z-Orn(Boc)-Phe-Phe-(D-Trp)-Lys(Boc)-Thr(But)-Phe- TLC: system 157 B: R/0.70 



Gaba-OBzl 



EXAMPLE 3 



H— Lys— Lys— Lys— | 

p- Lys— Phe— Phe— (P-Trp)— Lys— Thr— Phe— Gaba — j ; 

307 mg of 1-hydroxybenzotriazole, 413 mg of DCCI 4 67 mg of protected octapeptide of the formula 



Boc— Lys(Boc)— LysfBoc)— Lys(Boc)- 



□ 



|— Lys— Phe— Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— Gaba — | 



and 0.273 ml of N-ethylmorpholine are added to a mix- 
ture of 2.3 g of 2-Orn(Boc)-Phe-Phe-(D-Trp)-Lys(- 
Boc>Thr(But)-Phe-OH (stage 2.4) and 796 mg of Gaba- 
benzyl ester p-toluenesulphonate in 16 ml of dimethyl- 
formamide and the mixture is left at room temperature 
for 20 hours. For working up, 30 ml of ice-cold metha- 
nol are added to the mixture and filtration is carried out. 
The resulting solid, in order to be purified further, is 
stirred with 15 ml of warm methanol for 10 minutes, the 
suspension is cooled to 0° and the pure product is fil- 
tered off and dried in vacuo. 
TLC: system 157 B: R/0.80 



are dissolved at 5° under N2 in 5 ml of a mixture of 89% 
by volume of trifluoroacetic acid, 10% by volume of 
water and 1% by volume of thioglycolic acid, the solu- 
tion is immediately heated to 25° and, after 90 minutes at 

60 room temperature under N2, precipitated with 40 ml of 
ether. The resulting crude trifluoroacetate of the end 
product is dried in vacuo, dissolved in 5 ml of IN acetic 
acid and filtered through 15 ml of anion exchanger, for 
example AG®1-X8 (a product of Bio-Rad Laborato- 

65 ries, Richmond, Calif., USA), in acetate form. The elu- 
ate is concentrated by evaporation in vacuo and the 
residue is subjected to countercurrent distribution over 
1280 stages in the system tert.-amyl alcohol/acetic 
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acid/water/toluene (4:2:5:0.8). The phases contained in evaporation and the resulting product is further used 

the units 400 to 430 (K=0.48) are collected, concen- directly. 

trated by evaporation in vacuo and lyophilised from TLC: system 157A: R/0.15 

ter^butanol/water(l:l). « Stage 3.3C Boc-Lys(Boc)-Lys(Boc)-OTmse 

The resulting title compound is uniform in two sys- 5 ' 

terns according to thin layer chromatography. 0.285 ml of N-ethylmorpholine and 0.3 ml of isobutyl 

TLC 111 B: R/0.1. chlorocarbonate are added to 803 mg of Boc-Lys- 

112A:R/0.2. (Boc)-OH in 10 ml of dimethylformamide at —15°, 

The peptide starting material can be obtained in the After 1 5 minutes at - 1 5% a solution of 1 . 5 1 g of HC1.H- 

following manner: 10 Lys(Boc)-Lys(Boc;-OTmse (stage 3.3B) and 0.237 ml of 

N-ethylmorpholine in 15 ml of dimethylformamide is 

Stage 3.1 Z-Lys(Boc)-Phe-Phe-OTmse added. After 1 hour at -10° and 24 hours at 20°, the 

3.8 g of Z-Lys(Boc)-OH, 4.49 g of HCLH-Phe-Phe- mixture is concentrated by evaporation, and the residue 

OTmse, 1.53 g of 1-hydroxybenzotriazole and 2.26 g of is taken up in 100 ml of ethyl acetate and washed three 

DCCI are dissolved in 40 ml of dimethylformamide, 15 times with 20 ml of water each time. The organic phase 

1.26 ml of N-ethylmorpholine are added and the whole is dried over sodium sulphate, filtered, the filtrate is 

is left to stand for 24 hours at 20°. The reaction mixture concentrated and the product is precipitated by the 

is filtered, the filtrate is concentrated and the product is addition of petroleum ether, 

precipitated with water. After drying the precipitate TLC: system (toluene/acetone 7:3): R/0.30 

over phosphorus pentoxide, the product is re- Stage 3.3D Boc-Lys(Boc)-Lys(Boc)-Lys(Boc)-OH 
precipitated from ethyl acetate/petroleum ether. 

TLC: system ethyl acetate: R/0.65 1-5 g °* Boc-Lys(Boc).Lys(Boc>Lys(Boc)-OTmse 

(stage 3.3C) and 1.53 g of tetraethylammomum fluoride 

Stage 3.2 Z-Lys(HC1)-Phe-Phe-OTmse are dissolved in 20 ml of dimethylformamide. After 45 

775 mg of Z-Lys(Boc)-Phe-Phe-OTmse (stage 3.1) 25 minutes at 20% 1.66 ml of IN aqueous hydrochloric acid 

are dissolved in 25 ml of hydrogen chloride/ethyl ace- and 100 ml of water are added and the mixture is filtered 

tate (2.4N) and, after one hour at 20°, the solution is and the residue dried over phosphorus pentoxide. 

concentrated by evaporation. The residue is triturated TLC: system 157B: R/0.40 

with ether and dried over potassium hydroxide. Sta 3 4 
TLC: system 157: R/0.60 

Stage 3.3 Boc— Lys(Boc)— Lys(Boc)— Lys(Boc)— j 

Z — Lys — Phe — Phe — OH 

Boc— Lys(Boc)— Lys(Boc)— Lys(Boc)— j 35 
Z— Lys— Phe— Phe— OTmse 

Boc— Lys(Boc)— Lys(Boc)— Lys(Boc)— 1 
514 mg Of Boc-Lys(Boc)-Lys(Boc)-Lys(Boc)-OH 834mgof Z-Lys-Phe-Phe-OTmse 

(see the following sequence of stages 3.3A-D), 665 mg (suge 3 3) 

of Z-Lys(HCl)-Phe-Phe-OTmse (stage 3.2), 157 mg of 40 

1-hydroxybenzotriazole and 212 mg of DCCI are dis- and 53Q mg of te traethylammonium fluoride are left to 
solved in 5 ml of dimethylformamide, 0.118 ml of N- stand in ? ml of dimethylformamide for 45 minutes at 
ethylmorpholine is added and the mixture is left to stand 2Q ^ Q 571 ml of 1N aque0 us hydrochloric acid and 75 
at 20° for 24 hours. The mixture is filtered, the filtrate is mi of water m added) the mixture j s filtered and the 
concentrated by evaporation, the residue in 300 ml of 45 res idue is dried over phosphorus pentoxide. 
ethyl acetate is washed three times with 50 ml of water TLC: system 157B: R/0.40 
each time, and the organic phase is dried over sodium 

sulphate. The solution is concentrated and the product Stage 3.5 

is precipitated with 100 ml of petroleum ether. 

TLC: system (chloroform/methanol 93:7): R/0.40 50 Boc -LystBoc^LysCBoc^LystBoc)-! 
Stage 3.3A Z-Lys(Boc)-Lys(Boc)-OTmse 

0.378 ml of N-ethylmorpholine is added to 1.89 g of 
Z-Lys(Boc)-OPc and 1.15 g of HCl.H-Lys(Boc)- g4 mg of i.hydroxybenzotriazole and 123 mg of 
OTmse in 30 ml of dimethylformamide. After 24 hours 55 D QCI are added to a solution of 740 mg of 
at 20° the mixture is concentrated and precipitated with 
100 ml of water. The product is dried over phosphorus 

pentoxide and purified by re-precipitating from ethyl Boc-Lys(Boc)-Lys(Boc)-Lys(Boc)— | 
acetate/petroleum ether. z— Lys— Phe— Phe-OH 

TLC: system (toluene/acetone 7:3): R/0.55 60 (stage 3,4) 

Stage 3.3B HCl.H-Lys(Boc)-Lys(Boc)-OTmse and 455 mg of H-(D-Trp)-Lys(Boc)-Thr(But) ; Phe- 

After the addition of 130 mg of palladium-on-carbon OTmse in 10 ml of dimethylformamide and the mixture 

(10%), a solution of 1.33 g of Z-Lys(Boc)-Lys(Boc)- is left at room temperature for 15 hours. For working 
OTmse (stage 3.3 A) in 50 ml of methanol and 1.883 ml 65 up, the precipitated dicyclohexylurea is removed by 

of IN aqueous hydrochloric acid is hydrogenated for filtration and the filtrate is concentrated by evaporation 

one hour at room temperature and normal pressure. The in a high vacuum. The oily residue is triturated with 5 

catalyst is filtered off, the solution is concentrated by ml of methanol and filtered with suction. The undis- 



Z— Lys— Phe— Phe— <D-Trp)—Lys(Boc)—Thr(But)— Phe— OTmse 
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solved material, in order to be purified, is triturated 
again with 5 ml of methanol at 50°, filtered with suction, 

washed with methanol and dried in vacuo. The product Boc-Ly S (Boc)-Lys(Boc)-LysfBoc) n 
is uniform according to TLC. I 

TLC: [chloroform/methanol (9:1)]: R/0.60 5 2-Ly»-Phe-Phe-(D-Trp)-L]^(Boc)-Thf(Bui)-Phe-OH 



Stage 3.6 



(stage 3.6) 



and 219 mg of Gaba-benzyl ester p-toluene sulphonate 
Boc-Lys(Boc)-Lys(Boc)-Lys(Boc)— in 7 ml of dimet Mfcrmamide, and the mixture is left at 

I 1 _J J0 room temperature for 20 hours. For working up, 10 ml 

Z-Lys-Phc-Phe-CD-TrpJ-LysCBoO-ThrCBuO-Ph^OH ° f f f*™ 1 are add ?<* *> the mixture which is 

then filtered. In order to purify it further, the resulting 
solid is stirred with 5 ml of warm methanol for 10 min- 

Boc— L ys(Boc)— Lys(Boc)— Lys(Boc)— | 

1.04 g of Z— Lys— Phe— Phe— (D-Trp)— Lys(Boc)—Thr(But)— Phe— OTmse 
(stage 3.5) 

are dissolved in 25 ml of a freshly produced anhydrous ^ * 4 . . , „ 

0.15M tetraethylammonium fluoride solution in dimeth- ut ?! suspension is cooled to 0 , and the pure prod- 

ylformamide and maintained at 25° for 30 minutes. ? of J in vacuo. 

After cooling to 5% 0.4& ml of IN aqueous hydrochloric TLC: l chlor <> f <>nn/methanol (9:1)]: R/0.60. 

acid is added the reaction mixture while stirring well Stage 3.8 



Boc— Lys(Boc)— Lys(Boc)— Lysl 



(Boc)— , 



Z— Lys— Phe— Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— Gaba— OH 

and the product is precipitated by the addition of 70 ml After the addition of 150 mg of palladium-on carbon 
of water. The material filtered off is washed with 5 ml (10%), a solution of 1.0 g of 

Boc — Lys(Boc)— Lys(Boc)— Lys(Boc)— ) 

Z— Lys— Phe— Phe— (D-Trp)— Lys(Boc)—Thr(But)—Phe--Gaba—OBzl 
(stage 3.7) 

of water, dried over phosphorus pentoxide in vacuo and in 50 ml of dimethylformamide is hydrogenated for 6 
further used directly. 40 hours at room temperature and normal pressure. For 

TLC: system 157B: R/0.45 working up, once the catalyst has been filtered off the 

Stage 3 7 solution is concentrated to 2 ml in a high vacuum and 

the product is precipitated with 50 ml of peroxide-free 

Boc— Lys(Boc)— L ys(Boc)— Lys(Boc)— i 

I — ' 

H Lys— Phe— Phe— (D-Trp)— Ly s(Boc)— Thr(B ut) — Phe — Gaba — OBzI 

85 mg of l-hydroxybenzotriazole, 114 mg of DCCI ^. ru . . . . . . _ 

and 0.075 ml of N-ethylmorpholine are added to a mix- 50 ^er filtered off and dned in vacuo The crude product 
hire of 957 mg of 1S sul> J ected t0 the ne *t stage without being further 

purified. 
TLC: system 157A: R/0.30 

Stage 3.9 

Boc— Lys(Boc)— Lys(Boc)— Lys(Boc)— i 

I — ' 

p Lys— Phe— Phe— (D-Trp)— Lys(Boc)—Thr(But)— Phe— Gaba — [ 

A solution of 913 mg of crude 



Boc— Lys(Boc)— Lys(Boc)— Lys(Boc)- 



□ 



H— Lys— Phe— Phe— (D-Trp)— Lys(Boc)—Thr(But)— Phe— Gaba— OH 
(stage 3.8), 
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678 mg of 1-hydroxybenzotriazole and 1.0 g of DCCI in 
240 ml of dimethylformamide is maintained at 50' for 20 
hours. For working up, the solvent is evaporated off in 
a high vacuum at approximately 30% and the residue is 
triturated with 15 ml of ethyl acetate. The precipitated 
dicyclohexylurea is removed by filtration, the filtrate is 
diluted to 100 ml with ethyl acetate, washed three times 
with 20 ml of IN aqueous oxalic acid each time and then 
with water until neutral, dried over sodium sulphate 
and concentrated by evaporation in vacuo. For purifi- 
cation, the crude product is chromatographed over a 
column of 30 g of silica gel (using chloroform/methanol 
95:5). After a first run of 100 ml, the following 250 ml of 
chloroform/methanol (95:5) elute the product in a form 
that is uniform according to thin layer chromatography. 
TLC: system (chloroform/methanol 9:1): R/0.45 

EXAMPLE 4 



H— Pro— | 

p- Ly s — Phe — Phc —(D-Trp) — Lys — Th r — Phe — Gaba — [ 
436 mg of protected octapeptide of the formula 



28 



10 



approximately 2 ml and precipitated with 50 ml of wa- 
ter. After drying the precipitate over phosphorus pen- 
toxide, the product is purified by re-precipitating from 
ethyl acetate/petroleum ether. 
TLC: system (toluene/acetone 7:3): R/0.25 

Stage 4.2 

Boc— Pro — | 

Z— Lys— Phe— Phe— OH 



Boc— Pro- 



15 



960 mg of 



Z— Lys— Phe— Phe— OTmse 



and 1.02 g of tetraethylammonium fluoride are left to 
stand in 10 ml of dimethylformamide for 45 minutes. 
Then, 1.1 mi of IN aqueous hydrochloric acid and 100 
20 ml of water are added, the mixture is filtered, and the 
residue is washed with water and dried over phospho- 
rus pentoxide. 
TLC: system 157A: R/0.30. 

Stage 4.3 



Boc— Pro— | 

f— Lys— Phe— Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— Gaba — | 



are dissolved at 5° under N2 in 4 ml of a mixture of S9% 
by volume of trifluoroacetic acid, 10% by volume of 
water and 1% by volume of thioglycolic acid, the solu- 
tion is immediately heated to 25° and, after 90 minutes at 
. room temperature under N2, precipitated with 40 ml of 
: ether. The resulting crude trifluoroacetate of the end 40 
: product is dried in vacuo, dissolved in 5 ml of IN acetic 
acid and filtered through 15 ml of anion exchanger, for 
example AG®1-X8 (a product of Bio-Rad Laborato- 
ries, Richmond, Calif., USA) in acetate form. The elu- 
ate is concentrated by evaporation in vacuo and the 45 
residue is subjected to countercurrent distribution over 
260 stages in the system tert.-amyl alcohol/acetic acid/- 
water/toluene (4:2:5:0.8). The phases contained in the 
units 66 to 97 (K— 0.45) are collected, concentrated by 
evaporation in vacuo and lyophilised from tert.- 50 
butanol/ water (1:1). 

The resulting title compound is uniform in two sys- 
tems according to thin layer chromatography. 
TLC: system 157: R/0.95. system 157A: R/0.20. 
The peptide starting material can be obtained in the 55 
following manner: 

Stage 4.1 

Boc— Pro — J 60 
Z— Lys— Phe— Phe— OTmse 

540 mg of Boc-Pro-OH, 1.78 g of Z-Lys(HCl)-Phe- 
Phe-OTmse, 620 mg of DCCI and 385 mg of 1-hydrox- 
ybenzotriazole are taken up in 10 ml of dimethylforin- 65 
amide, 0.319 ml of N-ethylmorpholine are added and 
the mixture is left to stand for 24 hours at 20°. The 
mixture is filtered, and the filtrate is concentrated to 



Z— Lys— Phe— Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— OTmse 



168 mg of 1-hydroxybenzotriazole and 250 mg of 
DCCI are added to a solution of 810 mg of 

Boc— Pro— J 

Z — Lys — Phe— Phe— OH (stage 4.2) 

and 921 mg of H-(D-Trp)-Lys(Boc>Thr(But)-Phe- 
OTmse in 20 ml of dimethylformamide and the mixture 
is left for 15 minutes at room temperature. For working 
up, the precipitated dicyclohexylurea is removed by 
filtration and the filtrate is concentrated by evaporation 
in a high vacuum. The oily residue is triturated with 5 
ml of methanol and filtered with suction. For purifica- 
tion, the undissolved material is triturated again with 5 
ml of methanol at 50°, filtered with suction, washed 
with methanol and dried in vacuo. The product is uni- 
form according to TLC. 
TLC: [chloroform/methanol (9:1)]: R/0.45. 

Stage 4.4 

Boc— Pro^ 

Z— Lys— Phe— Phe — (D-Trp)— Lys(Boc) — Thr(But)— Phe— OH 
1.49 g Of 

B oc— Pro— 1 

Z— Lys— Phe— Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— OTmse 
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-continued trated by evaporation and the product is precipitated 

(stage 4.3) with 25 ml of peroxide-free ether, triturated and dried in 

vacuo. The crude product is subjected to the next stage 
are dissolved in 45 ml of a freshly produced anhydrous without being further purified. 
0. 15M tetraethylammonium fluoride solution in dimeth- 5 TLC: system 157B: R/0.25 
ylformamide and maintained at 25* for 30 minutes. 

Stage 4.7 

Boc— Pro— | 

p Lys— Phe— Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— Gaba — | 

After cooling to 5% 0.94 ml of IN aqueous hydrochloric A . 4 . c . M 

A solution of 1.09 g of crude 

Boc— Pro— j 

H-Lys— Phe— Phe— (D-Trp)-Lys(Boc)-Thr(But)— Phe— Gaba-OH (stage 4.6), 
acid are added to the reaction mixture while stirring , . - . . t 

well and the product is precipitated by the addition of e | of f 1 ;} 1 ydroxybenzotna2ole and 1.56 g of DCCI in 

200 ml of water. The material filtered off is washed with 20 ™° ml £ f ^ethylformamide is maintained at 50° for 20 
water, dried in vacuo over phosphorus pentoxide and ^ F ° r workm g U P» ^ e soIvent is evaporated off in 
further used directly. a . hlgh vacuum at approximately 30°, and the residue is 

TLC: system 157B: R/0 45. triturated with 40 ml of ethyl acetate. The precipitated 

dicyclohexylurea is removed by filtration, the filtrate is 
Stage 4.5 diluted to 200 ml with ethyl acetate, washed three times 

Boc— Pro— | 

Z— Lys— Phe— Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— Gaba— OBzI 

164 mg of 1-hydroxybenzotriazole, 22 mg of DCCI with 20 ml of IN aqueous oxalic acid each time and then 
and 0.146 ml of N-ethylmorpholine are added to a mix- wi *h water until neutral, dried over sodium sulphate 
ture of 1.33 g of and concentrated by evaporation in vacuo. For purifi- 

Boc— Pro — j 

2— Lys— Phe Phe — (D-Trp)— Lys(Boc) — Thr(But)— Phe — OH (stage 4.4) 

and 425 mgof Gaba-benzyl ester p-toluenesulphonate in cation, the crude product is chromatographed over a 

10 ml of dimethylformamide and the mixture is left at column of 30 g of silica gel (using chloroform). After a 

room temperature for 20 hours. For working up, 50 ml 40 first run of 300 ml of chloroform, 150 ml of chloroform- 

of ice-cold methanol are added to the mixture which is /methanol (95:5) elute the substance in a form that is 

then filtered. In order to be purified further, the solid uniform according to thin layer chromatography, 

obtained is stirred with 15 ml of warm methanol for 10 TLC: system (chloroform/methanol 93:7): R/0.27 
minutes, the suspension is cooled to 0°, and the pure 

product is filtered off and dried in vacuo. 45 EXAMPLE 5 
TLC: [chloroform/methanol (9:1)]: R/0.60 

Stage 4.6 H-Phe-j 

r— Lys— Phe— Phe— (D-Trp)— Lys— Thr— Phe— Gaba — j 



Boc— Pro^ 

H— Lys— Phe— Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— Gaba— OH 

After the addition of 300 mg of palladium-on-carbon 
(10%), a solution of 1.26 g of 



Boc— Pro— j 

Z— Lys— Phe— Phe— (D-Trp)— Lys(Boc)—Thr(But)— Phe— Gaba— OBzl (stage 4.5) 

r^t^^ ethan °H ^ hyd \°& en * ted f ° r 6 hou f ; * 665 mg of protected octapeptide of the formula 
room temperature and normal pressure. For working or f k 

up, after filtering off the catalyst the solution is concen- 



Boc— Phe— j 

j— Lys— Phe— Phe— (D-Trp)— Lys(Boc)—Thr(But)— Phe— Gaba 
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is dissolved at 5° under N2 in 5 ml of a mixture of 89% 
by volume of trifluoroacetic acid, 10% by volume of 
water and \% by volume of thioglycolic acid, the solu- 
tion is immediately heated to 25° and, after 90 minutes at 
room temperature under N2, precipitated with 30 ml of 
ether. The resulting crude trifluoroacetate of the end 
product is dried in vacuo, dissolved in 5 ml of IN acetic 
acid and filtered through 15 ml of anion exchanger, for 
example AG ®1-X8 (a product of Bio-Rad Laborato- 
ries, Richmond, Calif., USA), in acetate form. The elu- 10 
ate is concentrated by evaporation in vacuo and the 
residue is subjected to countercurrent distribution over 
750 stages in the system tert.-amyl alcohol/acetic acid/- 
water/toluene (4:2:5:0.8). The phases contained in the 
units 430 to 470 (K= 1.5) are collected, concentrated by 15 
evaporation in vacuo and lyophilised from tert- 
butanol/water (1:1). 

The resulting title compound is uniform in two sys- 
tems according to thin layer chromatography. 
TLC: system 157: R/0.47. system 157C: R/0.2. 20 
The peptide starting material can be obtained in the 
following manner: 



Stage 5.1 

Boc— Phe— j 

Z— Lys— Phe— Phe— OTmse 

2.65 g of Boc-Phe-OH, 7.11 g of Z-Lys(HCl)-Phe- 
Phe-OTmse, 2.47 g of DCCI and 1.53 g of 1-hydrox- 
ybenzotriazole are taken up in 100 ml of dimethylform- 
amide, 1.275 ml of N-ethylmorpholine are added and 
the mixture is left to stand at 20° for 24 hours. The 
mixture is filtered, the filtrate is concentrated to approx- 
imately 5 ml and precipitated with 200 ml of water. 
After drying the precipitate over phosphorus pentox- 
ide, the product is purified by reprecipitating from ethyl 
acetate/petroleum ether. 

TLC: system 157 A: R/0.75 

Stage 5.2 

Boc— Phe— J 

Z — Lys — Phe— Phe — OH 



1.82 g of 

Boc— Phe — J 

Z— Lys— Phe— Phe— OTmse 

(stage 5.1) 



45 



50 
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Stage 5.3 

-(D-Trp) — Lys(Boc)— Thr(But)— Phe — OTmse 



25 



30 



35 



40 



230 mg of 1-hydroxybenzotriazole and 340 mg of 
DCCI are added to a solution of 1.23 g of 

Boc— Phe— J 

Z— Lys— Phe— Phe— OH (stage 5.2) 

and 1.26 g of H-P-Trp>Lys(Boc)-Thr(But)-Phe- 
OTmse in 20 ml of diraethylformamide and the mixture 
is left for 15 hours at room temperature. For working 
up, the precipitated dicyclohexylurea is removed by 
fdtration and the filtrate is concentrated by evaporation 
in a high vacuum. The oily residue is triturated with 10 
ml of methanol and filtered with suction. For purifica- 
tion, the undissolved material is triturated again with 10 
ml of methanol at 50°, filtered with suction, washed 
with methanol and dried in vacuo. The product is uni- 
form according to TLC. 
TLC: [chloroform/methanol (93.7)]: R/0.45 

Stage 5.4 



Boc— Phe^ 
Z— Lys— Phe— Phr 



- (D-Trp) — Lys<Boc)— Thr(But) — Phe— OH 



1.8 g of 



Z— Lys— Phe— Phe— (D-Trp)— Lys(Boc)—Thr(But)— Phe— OTmse 

(stage 5.3) 

are dissolved in 50 ml of a freshly prepared, anhydrous 
0. 15M tetraethylammonium fluoride solution in dimeth- 
ylfonnamide and maintained at 25" for 30 minutes. 
After cooling to 5% 1.1 ml of IN aqueous hydrochloric 
acid are added to the reaction mixture while stirring 
well and the product is precipitated by the addition of 
200 ml of water. The material filtered off is washed with 
water, dried over phosphorus pentoxide in vacuo and 
further used directly. 
TLC: system 157A: R/0.35 

Stage 5.5 



Boc— Phe— J 

Z— Lys— Phe— Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— Gaba—OBzl 



60 



and 1.82 g of tetraethylammonium fluoride are left to 
stand in 20 ml of dimethylformamide for 45 minutes. 
Then, 1.96 ml of IN aqueous hydrochloric acid and 200 
ml of water are added, the mixture is filtered, and the 65 
residue is washed with water and dried over phospho- 
rus pentoxide. 
TLC: system 157A: R/0.30. 



183 mg of 1-hydroxybenzotriazole, 247 mg of DCCI 
and 0.164 ml of N-ethylmorpholine are added to a mix- 
ture of 1.54 g of 



Boc— Phe^- 
Z— Lys— Phe- 



-Phe— (D-Trp)— Lys(Boc)— Thr(But)— Phe— OH 



(stage 5.4) 
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and 476 mg of Gaba-benzyl ester p-toluenesulphonate in especially to those of Examples 1 to 5 and, more espe- 
10 ml of dimethylfonnamide and the mixture is left at cially, to [Lys^D-Tip^GabaUJcyclc-somatostatin^ 
room temperature for 20 hours. For working up, 50 ml 5-12)octapeptide of Example 1, and [N«-(H-Lys-Lys- 
of ice-cold methanol are added to the mixture which is Lys>Lys 5 , D-Trp*, Gabai2]-cyc]o-somatostatin(5-12)- 
then filtered. In order to be purified further, the result- 5 octapeptide of Example 3 and [Ne-(H-Pro)-Lys 5 ,D- 
ing solid is stirred with 5 ml of warm methanol for 10 Trp 8 , Gaba ,2 ]-cyclo-somatostatin(15— 12)-octapeptide 
minutes, the suspension is cooled to 0°, and the pure of Example 4. 
product is filtered off and dried in vacuo. 
TLC: [chloroform/ethanol (93:7)]: R/0.50 EXAMPLE 6 

Stage 5.6 10 (A) An injection solution containing 2.0 mg of active 

ingredient is obtained in the following manner: 1.0 mg 

Boc— Phe— j 

H Lys— Phe— Phe— (D*Trp) — Lys(Boc) — Thr(But)— Phe — Gaba — OH 

After the addition of 150 mg of palladium-on-carbon Af , . , « • na . 
(10%), a solution of 1.2 g of of glacial acetic acid, 0.8 mg of sodium acetate, 8.0 mg 

of sodium chloride and 2.0 mg of active ingredient are 

Boc— Phe — | 

2 Lys Phe— Phe— (D-Trp)— Lys(Boc) — Thr(But>— Phe — Gaba— OBzl 

(stage 5.5) 

in 60 ml of dimethylfonnamide is hydrogenated for 6 r . t . . n - , f .... , . . 

hours at room temperature and normal pressure. For dlSS ° Wed , in ?' 7 ™ l ^distilled water and the volume is 
working up, after filtering off the catalyst the solution is {^"L J T T ^J^T, B 

concentrated to 2 ml in a high vacuum and the product h ^f d for 20 u mim j tes « » autoclave at 120* C. After 
is precipitated with 25 ml of peroxide-free ether, filtered ln ste £f f 01 ? the | H 1S « : . 
off and dried in vacuo. The crude product is subjected 30 ( ? ) ^ n m J? ctI0 . n solution containing 0.5 mg of the 
to the next stage without being further purified. ^ tIVe In S redient 15 obtained in the following manner: 

TLC: system 157B: R/0.30 mg of acUve ln g redient is dissolved in 0.7 ml of 

physiological sodium chloride solution and the solution 
Stage 5.7 is acidified with 0.1N hydrochloric acid to pH 4.0. The 

Boc— Phe— | 

|— Lys— Phe— Phe— (D-Trp)—Lys(Boc)—Thr(BuO— Phe— Gaba — j 

A solution of 1. 12 g of volume is made up to 1 ml with distilled water and the 

Boc— Phe — | 

H— Lys— Phe — Phe— (D-Trp)— Lys(Boc) — Thr(But)— Phe — Gaba — OH, 

(stage 5.6) 

1.07 g of 1-hydroxybenzotriazole and 1.44 g of DCCI in 
700 ml of dimethylfonnamide is maintained at 50° for 20 

hours. For working up, the solvent is evaporated off in 50 mixture is filtered under sterile conditions, 
a high vacuum at approximately 30° and the residue is (C) A preparation, containing 0.5 mg of active ingre- 
triturated with 30 ml of ethyl acetate. The precipitated dient, as a sterile dry substance for injection is obtained 
dicyclohexylurea is removed by filtration, and the fil- in the following manner: 

trate is diluted to 200 ml with ethyl acetate, washed 0.5 mg of active ingredient is dissolved in 1 ml of an 
three times with 20 ml of IN aqueous oxalic acid each 55 aqueous solution of 20 mg of mannitol. The solution is 
time and then with water until neutral, dried over so- filtered under sterile conditions and poured under asep- 
dium sulphate and concentrated by evaporation in tic conditions into a 2 ml ampoule, deep-frozen and 
vacuo. In order to be purified, the crude product is lyophilised. Before use, the lyophilisate is dissolved in 
chromatographed over a column of 30 g of silica gel distilled water. The solution is administered intramuscu- 
(usmg ethyl acetate). After a first run of 100 ml of ethyl 60 larly or intravenously, 
acetate, 250 ml of ethyl acetate/methanol (95:5) elute 

the product in a form that is uniform according to thin EXAMPLE 7 

layer chromatography. An injection preparation containing 1.0 mg of active 

TLC: system 157A: R/0.52. ingredient as a polyphosphate suspension is obtained in 

The following Examples 6 to 1 1 illustrate the manu- 65 the following manner: 
facture of pharmaceutical forms of application. The A solution of 1.0 mg of active ingredient and 9.0 mg 
term "active ingredient" refers to the end products of of sodium chloride in 0.5 ml of distilled water is mixed 
the formula I obtainable according to the invention, with a solution of 2 mg of sodium polyphosphate (Cal- 



gon N ®) in 0-5 ml of distilled water. The suspension 
obtained has the following composition: 



active ingredient 1.0 mg 5 
sodium polyphosphate (Calgon N (§)) 2.0 mg 
sodium chloride 9.0 mg 
distilled water to make up to 1.0 ml. 



The suspension has a pH of 6.9. It is suitable for intra- 1Q 
muscular administration. 

EXAMPLE 8 

Injection preparation containing 0.5 mg of active 
ingredient as a depot suspension with dextran sulphate. 15 

0.36 mg of acetic acid, 1.9 mg of sodium acetate trihy- 
drate, 8.0 mg of sodium chloride and 0.5 mg of active 
ingredient are dissolved in 0.4 ml of distilled water and 
the volume is made up to 0.5 ml with distilled water. 0.5 
ml of a 0. 1 % solution of dextran sulphate (molecular 20 
weight 500,000) is added to this solution while stirring, 
a homogeneous precipitate being formed. The suspen- 
sion obtained has the following composition: 



active ingredient 


0.50 


mg 


dextran sulphate MW 500,000 


0.50 


mg 


acetic acid 100% 


0.36 


mg 


sodium acetate trihydrate 


1.90 


mg 


sodium chloride 


8.00 


mg 


distilled water to make up to 


1.00 


ml. 



25 



30 



The aqueous suspension is suitable for intramuscular 
and subcutaneous injection. 

EXAMPLE 9 35 

Nasal spray 

30 mg of finely ground active ingredient are sus- 
pended in a mixture of 75 mg of benzyl alcohol and 
1.395 g of a mixture of semisynthetic glycerides of satu- 
rated fatty acids having from 8 to 12 carbon atoms (for 40 
example Miglyol ®8 12). This suspension is placed in 
aluminium monobloc containers (content 10 ml) which 
are then closed with a metering valve, and 6.0 g of a 
mixture of dichlorodifluoromethane and 1,2-dichloro- 
1,2,2-tetrafluoroethane (for example Freon®2/114) in 45 
a ratio by volume of 40:60 are added under nitrogen 
pressure. The aluminium container having a total 
charge of 7,5 g contains 100 individual doses each con- 
taining 0.3 mg of active ingredient. The spray container 
is so adjusted by means of the valve that a single dose is 50 
sprayed by pressing once. 

Nasal sprays that contain, instead of the Miglyol ®, 
the same quantity of isopropyl myristate or isopropyl 
palmitate or a mixture of glycerol and polyoxyetbylene 
glycol esters of fatty acids having 8 and 10 carbon 55 
atoms (for example Labrafac ®WL 1219) are manufac- 
tured in the same manner. 

EXAMPLE 10 

Coated tablets or dragees, containing approximately 60 
45 mg of active ingredient for combined rapid and slow 
release. 

Using customary mixing processes, homogeneous 
mixtures of the following composition are prepared 
(quantity for 10,000 units) 65 



Mixture A: 



120 
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-continued 



active ingredient 


200 g 


lactose, anhydrous, for direct 


940 g 


tabletting 




cellulose, microcrystalline 


650 g 


magnesium stearate 


10 g 


Mixture B: 




active ingredient 


250 g 


lactose, microcrystalline, for 


400 g 


direct tabletting 




hydrogenated castor oil, finely 


50 g 


particulate 





Coated tablets are pressed from mixtures A and B: 
first of all, the core with prolonged action, which has a 
weight of 70 mg and a diameter of 6.5 mm, is pressed 
from mixture B. To produce the coating with rapid 
release of the active ingredient, mixture A in a weight of 
180 mg is taken, and slightly curved dies with a diame- 
ter of 8 mm are used, so that coated tablets of a total 
weight of 250 mg with 20 mg of active ingredient in a 
rapidly acting form and 25 mg of active ingredient in 
the retard form are produced. 

The resulting coated tablets are, if desired, covered in 
batches of 100,000 in a confectioning vessel of 65 cm 
diameter by means of an automatic spraying unit with a 
conventional lacquer solution of customary composi- 
tion. 

The temperature of the inlet air is 60" C, and the 
temperature of the cores is maintained at approximately 
25° C. Subsequently, the finished dragees are dried for 
12 hours at 30° C. 

EXAMPLE 11 

Dry-filled capsules containing approximately 100 mg 
of active ingredient. 

A mixture of the following composition (for 10,000 
units) is prepared: 



active ingredient 


1000 g 


com starch 


300 g 


lactose, crystalline, average 


400 g 


particle size of ca 125 fim 




lactose, finely ground 


200 g 


calcium stearate 


50 g 



This mixture is further pulverised and homogenised 
as required. The powder is sieved and dry-filled in por- 
tions of 195 mg each into gelatine dry-filled capsules. 
The finished capsules each contain approximately 100 
mg of active ingredient. 

I claim: 

1. A compound selected from the group consisting of 
(a) a cyclic octapeptide of the formula: 

' — Aaa — Phe — Phe— trp-Lys— Thi — Phe— Gaba — ' 
in which 

Aaa is the radical of a straight-chained a,o- 
diarainoalkanoic acid having from 4 to 7 carbon 
atoms; 

trp is the radical of L-Trp or D-Trp which is unsub- 
stituted or substituted with halogen in the indole 
nucleus; and 

Ac^ is bound to the nitrogen of the terminal amino 
group of Aaa and is 



(i) hydrogen 

(ii) amidino, 

(iii) the acyl residue of Lys, Pro or Phe, 
(iv) the acyl residue of a di- or tripeptide of lysine. 

(b) a therapeutically acceptable salt thereof in which 5 
said octapeptide carries a charge and is comprised in 
the anionic or cationic moiety of the salt, and 

(c) a therapeutically acceptable complexes of said octa- 
peptide with a metal compound or a polymeric or- 
ganic peptide com] ex-forming compound. ^ 

2. A compound according to claim 1 wherein trp is 
D-Trp, Aaa is Lys, Orn or Arg, and Ac^ is hydrogen. 

3. A compount according to claim 1 wherein trp is 
D-Trp, Aaa is Lys, Orn or Arg, and Ac^ is a di- or (5 
tripeptide of lysine. 

4. A cyclic peptide according to claim 1, which is 
[Lys 5 ,D-Trp 8 ,Gaba 1 2 ]-cyclo-somatostatin(5- 1 2) octa- 
peptide or a physiologically tolerable salt or a 
thereapeutically acceptable complex thereof. 2 0 

5. A cyclic peptide according to claim 1, which is 
[Orn 5 ,D-Trp 8 Gaba 1 2 ]-cyclo-somatostatin(5- 1 2) octa- 
peptide or a physiologically tolerable salt or a therapeu- 
tically acceptable complex thereof. 

6. A cyclic peptide according to claim 1, which is 25 
[Ne-(Pro)-Lys 5 f D-Trp 8 ,Gaba 1 2 ]-cyclo-somatostatin- 



,120 

38 

(5-12)-octapeptide or a physiologically tolerable salt or 
a therapeutically acceptable complex thereof. 

7. A cyclic peptide according to claim 1, which is 
[N£-(Phe)-Lys 5 ,D-Trp 8 ,Gaba 1 2 ]-cycio-somatostatin- 
(5-12)octapeptide or a physiologically tolerable salt or 
a therapeutically acceptable complex thereof. 

8. A cyclic -peptide according to claim 1, which is 
[Ne-(Lys-Lys-Lys)-Lys 5 ,D-Trp8,Gaba 12 ]-cyclo- 
somatostatin(5-12)-octapeptide or a physiologically 
tolerable salt or a therapeutically acceptable complex 
thereof. 

9. A therapeutic method for treating conditions re- 
sponsive to somatostatin in warm-blooded animals com- 
prising administering a somatostatinanalogous cyclooc- 
tapeptide according to claim 1 in a preventatively or 
curatively effective amount to a warm-blooded animal 
for which such a treatment is indicated. 

10. A method according to claim 9 wherein the 
warm-blooded animal treated is a human. 

11. A pharmaceutical composition for the treatment 
of conditions responsive to somatostatin comprising an 
effective amount of the cyclic octapeptide according to 
claim 1, or a physiologically acceptable salt or thera- 
peutically acceptable complex thereof, and a therapeuti- 
cally acceptable carrier. 

***** 
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